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GENEEAL ANATOMY. 

T he fluids of the body, which are iutendecf for its nutrition, are the 
lymph, chyle, and the blood. There are other fluids also which 
partially subserve the same purpose, as the sajiva, the gastric juice, 
the bile, the intestinal secretion ; and others which are purely excre- 
mentitious, as the urine. All these fluids form ‘a part of the bulk of the 
body mider ordinary circumstances. But there is no need to describe the 
rest in this place, since they are the secretions of special organs, and are 
described, as far as is judged necessary for the purpose; of this work, in 
subsequent pages. We shall here speak first of the blood, and next of the 
■lymph and chyle. 

THE BLOOD. 

The blood is a fluid holding a large number of minute cells or corpuscles 
in suspension. Its general physical characters are so well known that we 
need merely say that it is of a dark red or purple colour in the veins, and 
of a bright red or scarlet in the arteries ; that it is viscid, drying rapidly, 
and with a clammy feeling ; salt to the taste, slightly alkaline, and with a 
specific gravity of about 1055. 

General Com/position of the Blood . — On standing, blood, under ordinary 
circumstances, soon separates into two j)arts — a fluid called the ‘ serum ’ 
and a clot or ‘ coagultim.’ The latter is not merely the cells or blood- 
corpuscles spoken of above as held in suspension, and which h%vo subsided 
out of the fluid, but consists besides of fibrin which has been held in 
solution in the fluid blood, and which in its solidification has enclosed and 
implicated the blood-corpuscles as they subside.* ^ 

It is thus seen that the blood consists naturally of two parts, viz. the 
plasma, liquor sanguinis, a fluid rich in fibrin, and the blood-cells, or 
blood-corpuscles, and that, when drawn from the, body, it consists of two 
parts composed differently to the above,-— viz. the clot, which comprises the 
blood-corpuscles and the fibrin of the plasma ; and the serum, which con- 
sists of the remainder of the plasma. One hundred volumes of blood of 
man contain about sixty-four volumes of plasma and thirty-six volumes of 
corpuscles (Klein). 

* It ^ould be borne in mind diat, though we speak of fibrin os one of the mnstituents 
of the blood, it does not exist, as fbrin, in the living Uood, but is only formed after the 
withdrawal of the blood from the body, ;i^y the union of two factors, which may be termed 
fibrin-fsetors. 'Bee page xl. 
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Fig. I. — Human blood-yUv- 
bules. 


The hlood- corpuscles, hlood-discs, or blood-plohules, as they are more com- 
monly called, are of two kinds, the red and the white. The red globules 
are far the more numerous, and are those which are always intended when 
the expression blood-discs oi- blood-globules is used without any other 
qualification. They are said to be in man about three or four hundred 
times as numerous as the white (Harley) ; by others only fifty times as 
numerous (Todd and Bowman).* They^ differ very much in size and shape 
in different animals. In man their size varies considerably, even in the 
same drop of blood, between the limits of ThVo 

diameter, the aventge being about (Todd and Bowman). They are 

circular discs, bi-concave in profile, having a slight central depression. With 
a raised border (as seen in Fig. I. />). Their colour appears of a faint 
yellow when they are seen singly, but it is to their aggregation that the 
blood owes its red hue. Human blood-discs present no trace of a nucleus. 
They consist of a tough elastic transparent stroma uniformly pervaded by 
a colouring matter called luemoplolnn. When the blood is circulating, under 
the microscope, in one, of the lower animals, the blood-globules are seen to 
be separate from each other, and are also separated from the wall of the 
vessel by an interval or ‘•lumen,’ Doubtless the same is the case in the 
human body ; but when drawn and examined 
on a slide without reagents, the blood-globules 
often collect into heaps like rouleaux of coin 
(Fig. I. c). During life they may also be seen 
to change their shape under pressure so as to 
adapt themselves to some extent to the size of 
the vessel. Their sha}>e is very soon influenced 
by the medium in which they are placed, and 
by the specific gravity of that medium. In 
water they swell up, lose their colour, and cease 
to be visible, leaving the white coi'iniscles in 
the field. 5;?,olutions of salt or sugar, denser 
than the serum, give them a stellate appear- 
ance ; and tlu^ usual shape may be restored by diluting the solution to 
the proper jwint. A solution of the proper strength merely separates the 
blood- globules mechanically, without changing their shape. 

There can be no doubt that the differemje in colour between arterial 
and venous blood must be due to some minute difference in the red blood- 
globules ; and it is also in the highest degree probable that the chemical 
differences between these two kinds of blood are due, in part at least, to 
such differences; but the change has not hitherto been rendered per- 
ceptible either to the microscope or to chemical analysis. At the same 
time, the researches of Professor Stokes f show that the colouring matter 
of the blood produces different effects on the sola# spectrum^ according as 
it is in a more or less oxidised condition ; and it is in the highest degree 
probable that the same change in the oxidation of the contents of the 

* Hirt put.3 the proportion as low as i ; 1761 during fasting, and i : 695 or i : 429 after 
food (Kdlliker). Venesection, by withdrawing so much larger a proportion of the red 
pilobules, and also by favouring the absorption of lymphatic fluid into the blood) much 
UMreases the relative proportion of the white corpuscles, so that Kdlliker asserts that in the 
bone, after epormous venesection (up to 50 lbs.), the coloured and colourless corpuscles 
appear equally numerous. t Proceedings of Royal Society, 1864. 
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blood-globules produces the difference of colour between arterial and venous 
blood. 

The human whiu coi’puseles are rather larger than the red, and have 
an irregular or granular surface. According to Klein, however, there are, in 
every specimen of blood some white corpuscles which are smaller than the 
red. A nucleus becomes percejitiblc on the addition of acetic acid. They 
are very similar to, if not identical with, the corpuscles of the lymph and 
(diyle, tliough somewhat more acted upon by acetic acid than the latt((r. 


Fj«. II. 
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Their i)roportiou appears to vary considerably in different parts of the 
circulation, being much larger in the blood of tl)e sj)leni(! vein and hepatic, 
vein than in other parts of th(! body, while in tlu^ si)lenic artery they are* 
very scanty. The colourless corpusch^s bear a strong resemblance also to 
the cells found in pus. It is well known that these coloui’less (iorpuscles 
have the ‘remarkable properties of locomotion and of ‘ amceboid ’ changes, 
so that, examined during life, they may show various shapes. No limiting 
membrane is believed to exist in the colourless corpuscles, which consist of 
a transparent albuminous substance called protojilasm. 

Fio. 111. — Human colourless blood-corpuscle, showing its successive changes of outline 
within ten minutes when kept moist on a warm stage (Schofield). 


From the fact that cells exactly likf! the colourless corpuscles are Ixung 
constantly furnished to the blood by the ducts of the lyunphatic glands, 
the chyle-ducts (and even the liver in the hetus), and also from their 
varying proportion in different parts of the circulation, and in different 
pathological conditions, the colourless corpuscles are usually regarded, — 
with, at any rate considerable probability, — as an earlier stage of l;he 
coloured blood-discs. 

Fat-granules are seen in the blood of the lower aniiujils, and occasion- 
ally in the blood of pregnant women ; also, according to Kblliker, in other 
persons after the abundant use of milk or brandy, as well as in those who 
are fasting ; this he attributes, in the latter case, to the absorption of the 
fat of the body. But, xuider ordinary circumstances, the granular base of 
the chyle, poured into the blood, through the veins at the root of the neck, 
disappears as the bl(K)d passes through the lungs. 

Omen of the Blood . — A given quantity of blood contains rather less than 
half the same volume of gases. These are carlmnic acid, oxygen, and nitro- 
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gen. The relative quantity is roughly stated thus : — Carbonic acid about 
two-thirds of the whole quantity of gas, oxygen rather less than one-third, < 
nitrogen l)elow one-tenth (Huxley).* The nitrogen is unimportant. It (or 
at least the greater part of it) is merely absorbed from the atmosphere 
under the pressure to which the blood is exposed, and can therefore be 
mechanically removed, as can also a portion of the oxygen and carbonic 
acid ; but the greater portion of the oxygen is in loose chemical combina- 
tion with the hsemoglobin of the blood-corpuscles, and the greater part of 
the carbonic acid seems to be in stable chemical combination with the salts 
of the serum, though a certain proportion is also combined loosely with the 
blood-globules. 

The experiments by which these facts arc pi'oved will be found in the 
physiological treatises. 

The fluid part of the blood, the liquor sanquinw, or phisnia, is again 
composed of a permanently*- fluid portion — the serum — and of fibrin-factors, 
which unite spontaneously when out of the body, and by their union form 
fibrin. The fibrin can be separated from blood, after it has been drawn, by 
whipping it with twigs, to which the fibrin, as it coagulates, adheres. The 
fibrin does not exist as such in the blood, but is formed during coagulation 
by the union of two substances (fibrino-plastin and fibrinogen) which exist 
separately in the blood ; the union being probably brought about by the 
'agency of a third body, called a fibrin- ferment. For the experiments 
which prove this fact and for the account of the substances themselves, as 
well as the properties of the blood and the phenomena of its coagulation, 

1 must again refer to the treatises on Physiology. The liquor' sanqwinis 
may be obtained free from the red corpuscles by filtration in animals whose 
blood-globules are sufficiently large, or in mammalia by exposing the blood 
to a freezing temperature till the corpuscles have subsided. By this ijro- 
cess, or by removing a portion of the clear liquor which is found above the 
huffy coat of inflammatory blood just after the latter has formed, the plasma 
may be obtained, and will then sei^aratc by coagulation into a colourless 
clot of fibrin and a saline flixid. The fibrin clot consists of interlacing 
structmeless strings, which contain in their meshes some white corpuscles 
accidentally enclosed in them. 

The fluid left after the coagulation of the fibrin, which is the serum of 
the blood projwrly so called, is yellowish, and contains so much albumen 
that it solidifies almost completely on being heated. It is alkaline, from the 
presence of free soda and carbonate of soda. 

^The chemical composition of the blood is complex, as might be anticipated 
of a fluid from which all the various tissues of the l)ody are to be formed ; 
and it must of course vary in various parts of the circulation. The following 
seems to be as accurate an analysis as possible. It is quoted in Carpenter’s 
‘ Physiology,’ by Power, from M. Gorrup-Bezanez, who procured two samples 
of the same person’s blood, and had them analysed by himself and three 
other competent chemists. The separate analyses are given, but the 

^ The quantity of gases contained varies, of course, with a great number of different con- 
ditions, and especially according as the blood is arterial or venous. Hermann states that the 
proportion of oxygen varies from i6‘9 vols. per cent, in arterial to 5*9 per cent, in venous 
blood, that arterial blood contains on an average about 30 vols. per cent., and venous about 
35 per cent., of carbonic acid ; and this author places the proportion of nitrogen as low as 
from 1 to 3 vols. per cent. 
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variations are too slight to be worth quoting. The following were M. 
Gorrup-Bezanez’s results : — 

ist. Spec. 2nd Spec. 

Water 796-93 783'63 

Solid matters ...... 203-07 216-37 

Fibrin i-9S 1-56 

Corpuscles 103-23 115-12 

Albumen ....... 70-75 62-74 

Extractive matters and salts . . . 27-14 36-95 

The crystals which form in the blood under certain circumstances and 
when treated by certain reagents ought to be described, in consequence of 



A. TrihtMlral erystalti from blood of guiiifa-pi^. ii. Pentagonal crystals from blof>d of squirrel, c. Octahedral crys- 
tals from blo<^ of rat and mouse. T). Hftnnatin crystals from human blotxl. K. iliematoicliii crystals from an old 
apoplectic clot. E. Ilmmiu crystals from blood treuteil with acetic acid. 


their importance as a means of distiugnisbing human from other kinds yf 
blood. They are of three kinds: — i. Ilaematin crystals, found in noiunal 
blood, ps\j-ticularly in the spleen. These are procured by the addition of a 
little water, or by agitating the blood with ether, by either of which means 
the blood-corpuscles are ruptured, and their contents crystallise on evapo- 
ration. 2. Haematoidin crystals found in old clots, 3. Hsemin crystals,' 
formed by mixing dried blood with an equal quantity of common salt 
and boiling it with a few drops of glacial acetic acid till the whole has 
dissolved. A drop of the mixture placed on the slide will show the crystals 
on cooling. 

Fig. IV. shows these three forms of crystals from human blood, together 
with some from the lower animals, for comparison. 
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The importance of being acquainted with the crystals found in hmnan 
blood is obvious, and more particularly those which can be obtained from 
dried blood ; since in this way old blood-stains can be recognised as being 
human or otherwise, even long after their formation. The spectrum 
analysis, however, is said to be a more delicate test of fresh blood. 

LYMPH AND CHYLE. 

The lymph and the chyle are almost identical in constitution, though 
the proportion of their constituents varies in different parts of the vascular 
system. The lymph is the secretion of a system of vessels and glands, to 
be more fully described in the sequel, which takes up from the worn-out 
tissues that which is still available for pur 2 )ose 8 of nutrition and returns it 
into the veins close to the heart, there to be mixed with the mass of the 
blood. The chyle is a fluid absorbed by the villi of the small intestines 
from the food. It is intermingled with the lymjdi, and is poured into 
the circulation through the same channels.* Bee the descri^dion of the 
Thoracic Duct, Lacteals, and Ductus Lymidiaticus dexter, in the body of 
the work. 

On microscoi>ical examiiuition, chyle disi)lays besides the lymjdi-cor- 
I)uscle8 a large number of fatty granules, 

‘ the granular base of the chyle ’ (Fig. V. a), 
oil-globules, free nuclei, and a few red 
blood-globules. The white colour of the 
chyle is due to the abundance of the mole- 
cular base. These molecules are almost or 
entirely absent in lymph. 

In other respects lymph and chyle are 
indistinguishable by microscojjic examina- 
tion, but in external api^earance they are 
very different. 

Cla/lc is a milk-white fluid, which 
coagulates sijontaneously, and then on 
standing separates more or less completely 
into a clear part, the liquor chyli, which is identical with the liquor san- 
guinis, and a thinnish jelly-like clot, consisting of fibrin in which chyle- 
corpuscles and the fatty molecules are entangled. Its analysis, as given 
by Dr. G. 0. Eees t from the chyle of a criminal examined shortly after 
1^8 execution, and in whom the thoracic duct was found distended with 
chyle, is as follows : — 


"W ater 90’48 

Albumen, with traces of fibrinous matter yo8 

Aqueous extractive -56 

Alcoholic extractive or osmazome '52 

Alkaline chloride, carbonate and sulphate, with traces of alkaline 

phosphate and oxide of iron . . . . , . . . '44 

Fatty matters '92 


lOO'OO 

* It may not be amiss to remind the student that the lacteal or chyliferous vessels only 
convey a portion of the nutritious matter from the food, and this only during dige.stion. At 
other times they seeni to act precisely as ordinary lymphatics, 
t Phil. Trans. 1842, p. 82. 


Fjo. V. — Chyle from the lacteals. 




CELLS AND PROTOPLASM. xHii 

L/ymph, as its name implies, is a watery fluid. In the lymph the 
molecular base is absent, and the lymph-corpuscles are very few in number, 
and indeed are said by Kolliker to be absent in the smaller vessels. Accord- 
ing to the same author, the size of the lymph-globules increases as the fluid 
ascends higher in the course of the circulation. In this view the lymph is 
at first a mere albuminous fluid, and the chyle at first a mere albumino- 
fatty fluid, the cells in both being produced during the passage of the fluid 
through the glands (lymphatic or mesenteric, as the ease may be), and 
being further elaborated, and even new cells produced by the division of the 
old ones, in the course of the circulation. The presence of mature blood- 
globules in the lynyih or in the chyle is regarded by most authors as 
accidental — i.«. produced by the' manipulations of the dissector. They must 
not be mistaken for immature red corj^uscles, which may be found in the 
chyle taken from the thoracic duct, especially after a meal, and which are 
the chyle-corpuscles in process of transformation into blood-globules. They 
fre(]u<!utly give to the surface of clotted chyle a i>inkish hue. 

The lymi)h-corpusclos, as seen in the above figijre, are in all essential 
respects the same in the chyle, the lymph, and the blood, where they have 
been described above as the colourless blood-corpuscles. In the chyle and 
lymph, however, they vary very much in size. In some cases several 
yovinger cells are found enclosed in the original (!orpuscl(‘S. 


CELLS AND PROTOPLASM. 

All the solid tissues of the body are originally developed out of cells, 
containing a matter now usually styled protoplasm, and many such cells 
persist in mature structures. In the higher organisms all siich cells are 
nucleated — i.e. they contain in their interior a smaller cell or nucleus, which 
fi’equently presents in its centre a nucleolus. The protoplasm is situated 
around the nucleus, and is usually enclosed in a limiting membrane pr cell- 
wall. Protoplasm (tearcode, blastema, germinal matter, or * bioplasm) is 
usiially granular, sometimes hyaline, is indistinguishable in its chemical 
relations from albumen, of a semi-fluid, viscid consistence, and distinguished 
by .its vital properties of amadund motion, (of which ciliary movements may 
l)(i taken to be a variety), nutrition — that is, the power of attracting to itself 
the materials of growth from the surrounding matter — and reproduction, by 
means of which fresh cells are produced either by segmentation or budding. 
These processes commence in the nucleus, which is a special collection of 
protoplasm marked off by a definite outline from the rest of the cell, and 
distinguished from it by resisting the actions of acids and alkalis which 
destroy or render invisible the body of the cell, and by imbibing the stain 
of carmine, Inematoxyline, &c. In the reproduction of cells by segmenta- 
tion the nucleus splits ; in that by gemmation it sends off a process ; and 
thus new nuclei are produced which are surrounded by their own cell sub- 
stance, and gradually detach themselves from the i)arent cell. The most re- 
markable property of cells is that of growth, development, or differentiation, 
by means of which the most various solid tissues, or even fluids containing 
cells, are developed out of cells originally to all appearance identical. 

The death of cells is accomplished either by their mechanical detach- 
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ment from the surface, preceded possibly by their bursting and discliarging 
their contents, or by various forms of degeneration, fatty, pigmentary, or 
calcareous. 

Cells are held together either by anastomosis of their processes, by 
intercellular substance, which may be semi-fluid, hyaline, or of various higher 
forms, the result of cell metamoi’phosis, or by direct contact of their walls.* 

CELLULAR AND FIBROUS TISSUE. 

The cellular or areolar tissue is so called because its meshes are easily 
distended, and thus separated into cells or spaces whicji all open freely into 
each other, and are consequently easily blown up with air, or permeated by 
fluid, when injected into any part of the tissue. Such spaces, however, do 
not exist in the natural condition of the body, but the whole tissue forms 
one unbroken membranS composed of a number of interlacing fibres, 
variously superimposed. Hence the old term ‘ the cellular membrane ’ is 
in many parts of the body more ap2>ropriate than its more modern equiva- 
lents. The chief use of the cellular tissue is to bind j^arts together ; while 
by the laxity of its fibres and the i)ermeability of its areol® it allows them 
to move on each otherj and affords a ready exit for inflammatory and other 
effused fluids. It is consequently often denommated conm'ctive tisnue, and 
this term is still more appropriate to the fibrous tissue which forms the 
bond of connection between the intimate elements of solid organs ; in which 
more restricted sense the term is often used in modern works. The areolar 
tissue consists essentially of two forms of fibroiis tissue, the u'kite and yelloir, 
intermixed in varying proportions together with a great quantity of capil- 
lary vessels, nerves, and lymi)hatics, and in most situations it contains fat. 
The cellular tissue is continuous over the whole body ; so that fluid, and 
csiiecially air, when injected forcibly into it — as from a wound of the lung 
or bowel — may be diffused into the remotest jiarts. 

The whit/t fibrous tissue (Fig. VI.) consists of bundles of wavy bands 
interlacing with each other, each comi)osed of minute filaments, or filmllci. 


Fig. VI. — White fibrous tissue. High power. 



which appear homogeneous, and measure from to Troov ot an inch 

in diameter. The larger bands have no definite size, but are supposed to 
be solid masses formed by an agglutination, as it were, of the ultimate 
fibrillffi. Acted upon by acetic acid, the white fibrous tissue swells up into 
an indistinct uniform mass, which gradually becomes indistinguis^ble ; 

• The above ie ablireviated from the admirably clear description in Kirkes's ‘ Physiology ’ 
by Morraut Baker. 
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and in the areolar tissue, when thus treated, the yellow elastic element 
comes alone into view. 

The yellow elastic Jibrous tissue (Fig. VII.) is an aggregation of curling 
fibres, which are considerably larger in size than the fibrillaB of the white 
fibrous element, varying from -^ 4 /»oo toVo diameter 

(Harley). The fibres branch and anastomose freely with one another. They 
are homogeneous in appearance, with dark borders, and have a tendency to 
curl up, especially at their broken ends. They remain unaltered by acetic 
acid. 

Cellular tissue consists then of si)aces formed by these fibres, united 
together by a homogeneous oemenf^or ground substance and filled by cellular 


Fig. VII. — Yellow elastic tissue. High power. 



Fjg. VIII.— 
Stellate for- 
mative* cells 
of fine elastic 
fibres, from 
the Tendor 
A chillis of^a 
new-born 
(!hild. Magni- 
fied 350 times. 



FfG. IX. — Forma- 
tive cells of areo- 
lar tissue from 
sheep’s embryo. 
Magnified 350 
times. 



a. Cell without any in- 
dicatidh of fibrils, b, 
with coraniPiiciu{?, and 
c, with distinct fibrils. 


elements, which contain the protoplasm out of Which the whole is developed 
and regenerated. These cell-spaces may be brought into view by treating 
the tis8u« with nitrate of silver, and exposing it to the light. This will 
colour the fibres and ground substance, leaving the cell-spaces unstained. 

Each of these elements of the connective tissue is developed from cells. 
Kdlliker describes the yellow elastic fibres as developed from the stellate 
branching corpuscles, which may sometimes be found free in the areolar 
tissue, and which Virchow has denominated ‘ connective-tissue corpuscles ’ 
(Fig. VIII.) ; while the white fibrous tissue is formed from the coalescence 
of fusiform cells, which elongate into fibrillee, as shown by Fig. IX. 

The two tissues just described are very widely distributed in the body, 
especially the white fibrous tissue. This latter forms nearly the- whole of 
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all the firm investing membranes ; viz. the muscular fasciae, the periosteum, 
the investments of the various glands (such as the tunica albuginea testis, 
the capsule of the kidney, &c.), the investing sheath of the nerves (peri- 
neurium), and of various organs, as the penis and the eye (sheath of the 
coriwra cavernosa and spongiosum, and sclerotic). Into all these parts, 
however, the elastic tissue enters in greater or less proportion. The 
tendons and most of the ligaments are also formed almost entirely of the 
white fibrous tissue, but with some elastic fibres intermixed. The basis of 
the serous and muco\is membranes is formed of connective tissue, disposed 
in a layer. Connective tissue also enters largely into the formation of the 
blood-vessels, glands, and, in fact, almost every organ in the body. The 
common subcutaneous cellular or cellulo- adipose tissue has been takt'U 
above as the typical form from which to d<;8cribe connective tissue. The 
parts which are formed almost exclusively of tlie yellow elastic tissm; aj-e 
the ligamtmta subflava of the vertebrafi, the elastic ligaments of the larynx, 

Fig. X. — Connective tissue. (Klein and 
Noble Smith/; 



a. The wliite fibrous element — a layer of more or 
lcs.s sharply-outlined, parallel wavy bundles tif 
cToniiectlve tissue fibrils. On the surface of this 
layer is b, a network of fine elastic fibres. 

the longititdinal elastic fibres of the trachea, the elastic layer of the middle 
coat of the arteries, and in quadrupeds the ligamentum nuchse. 

Free cells are found in the areolar tissue, as indicated above. The chief 
forms are the spindle-shaped and the stellate, but numerous intermediate 
forms are described by recent observers ; and of late much interest has been 
excited by v. Eecklingshatisen’s discovery in the, cellular tissue of cold- 
blooded animals of ‘ wandering cells,’ or cells endowed with the power of 
automatic motion, and of changing their shape. These cells appear identical 
with the white globules of the blood ; and it would seem from the researches 
of Strieker, Gohnheim, and others, that the walls of the capillary vessels 
arc permeable to the latter bodies, which are thus allowed to escape into 
the cellular tissue, or abnormally into the corpuscular forms of lymph and- 
pus, according to circumstandes.* 

* On this subject reference may be made to v. Recklingsbausen, in Virchow’s AroAiv, Bd. 
X3(viii., and Rollett, in Strieker's Uuman emd Comparative Ilist<Aogy, translated by Power, 
chap, ii., where the reader will find references to Strieker, Gobnbeim, Kiibne, and others. 
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Two special kinds of cellular tissue must bo described — the mucoid, and 
the lymphoid or retiform. The mmoid or gelatinous tissue exists chiefly in 
the ‘jelly of Wharton,’ which forms the bulk of the umbilical cord, and 
in some other tissues of the foetus ; in the adult body also the vitreous 
humour of the eye is formed of gelatinous cellular tissue. This tissue is 

. formed of nucleated cells which branch and be- 
tissuo^ from the corticftl part ooniiGctod. SO as to form trOiboculsBy in 

of a lymphatic gland. which is contained a jelly-like substance. Some- 

times, as in the vitreous humour of the eye, 
the cells disappear and the jelly only remains. 

Retiform, adenoid,, or lymphoid (Fig. XII.) 
connective tissue is found extensively in many 
parts of the body, often surrounding the minute 
blood-vessels, and forming the commencement 
of lymphatic channels. It is formed of an 
interlacement of very fine fibres, at the nodal 
points of which stellate eeXs are situated. The 
interstices of the fibres are fill(?d with the 
rounded granular cxirpuscles of the lymph. The 
neuroglia, or fine gelatinous connective tissue 
which supjxirts the nervous elements in the 
cerebro-spinal axis and in the retina, is regarded as a modified form of the 
retiform connective tissue. 



ADIPOSE TISSUE. 

The common cellular membrane contains a variable quantity of adipose 
tissue. This tissue is found also in various i)arts of the viscera — as the 
mesentery, the surface of the heart, &c. — and fat enters largely into the 


Fig. XHI. — Adipose tissue. High power. 



n. starlike appearance, from orystalliBation of fatty acids. 


formation of the marrow of the bones. There is, however, a difference 
which should be attended to between mere fat and adipose tissue. Adipose 
tiMue consists of a number of vesicles formed by an extremely delicate 
structureless membrane, round oi- spherical where they have not been 
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isubject to pressure ; otherwise, variously flattened. They are supplied and 
jheld together by capillary blood-vessels and fine connective tissue, and each 
''Vesicle is filled with fat. 

Fat is an unorganised substance, consisting of liquid oily matter 
i(glycerine) in combination with certain fatty acids, stearic, palmitic, and 
pleic. Sometimes the acids separate spontaneously before the fat is 
examined, and are seen under the microscope in a crystalline form, as in 
Fig. XIII a. By boiling the tisstie in ether or strong alcohol, the fat may be 
extracted from the vesicle, which is then seen empty and shrunken. 

Besides the fully-formed fat-cells above described, others may occa- 
sionally be found in the course of formation, especially in cases of sudden 
death during robust health. They are described by Eollett as, in the first 
stage, small round granular cells, provided with a roundish nucleus, into 
the interior of which a strongly-refracting drop of fat is then secreted, 
which is at first surrounded by a ring of the granular matter, and gradually 
increases so as to fill the cell. As the granular matter becomes less and 

« 

Fia. XIV, — Development of fat. (Klein and Noble Smith.) 



a. Minute artery, V. IMinutc voin. c. Capillary blood-vessels in the course of fornnation ; they arc not hollowed out 
yet completely, there liciiuj: still left in them protoplasmic septa. </. The prround substaiire, containinf; numerous 
nucleate cells, some of which are more distinctly branched and flattened than others, and api)car tlierefore more 
spindle-Bbaped . 

less, the nucleus, which can at first be easily recognised, becomes less 
perceptible, but according to this author can always be broiiglit into view 
by appropriate reagents. Fat is said to be first' detected in the human 
embryo about the fourteenth week. 

According to Klein, the oells are formed by the transformation of the 
jirotoplasmic connective-tissue corpuscles, into which small globules of fat 
find their way and increase until they distend the corpuscle into the thin 
mantle of protoplasm which forms the cell-wall, and in which its nucleus is 
still to be seen. Others of the connective-tissue, corpuscles are transformed 
into the vessels and the lymphatic tissue which accompanies the vessels. 

In various parts of the lx)dy pi.gmefit is foupd, yiz. in the hairs, in the 
iris and retina (Fig. XV.), in the lungs, in the nerve-cells, in the rete 
m\icosuiil»in the dark races, and in some parts of the body — such as the 
areola of the nipple. Such parts are of dark colour even in the fair races, 
except Albinos, in whom pigment is absent. Pigment-cells are also found 
in the blood, according to Virchow. 
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In many situations the colour is produced simply by the presence of 
dark granules scattered about without any definite arrangement ; in the 
inner layer of the choroid coat (or external layer of the retina) the pigment 
forms a regular layer of hexagonal nucleated cells filled 
with pigment-granules ; in other parts the pigment is 
contained in branching cells, probably the oonnectiTe- 
tissue-corpuscles filled with pigmeiit-granules ; and in 
most situations, such as the nerve-cells and the epi- 
dermis, the pigment- granules form a greater or less 
element in the contents of the nucleated cells of the 
part. (Fig. XXXVI.)b In the dark races the colour of the skin is due to 
the accumulation of pigment in the deeper layers of the epidemiis — tlu! 
rete mucosum. 


Fie. XV.— Pigment- 
cells of retina. 

•tSiV 


CARTILAGE. 

(jartilagt! is a non-vascular structure which is found in various ])artH of 
the body — in adult life chiefly in the joints, in the parietes of the tliorax, 
and in various tubes, such as the air-passages, nostrils, and ear, which arc; 
to be kept permanently open. In the foetus at an early period the gi-eater 
part of the skeleton is cartilaginous. As this cartilage is afterwards re- 
placed by bone, it is called temporaru . in opposition to that which remains 
unossified during the whole of life, and which is called permanent. 

Cartilage is divided, according to its minute anatomy, into true or hyaline 
cax'tilage, fibrous, or fibro-cartilage, and yellow, or elastic, or reticular car- 

Fig. XVI. — Human cartilage-Kjells, from the cricoid cartLlii|re. Maj^nified 350 tiiiioa. 



tilage.* The various cartilages in the body are also' classified, according toi* 
their function and position, into articular, interarticular, costal, and mcni- 
braniform. 

Hyaline cartilage, which may be taken as the type of this tissue, consists 
of d gristly mass, of a pearly bluish colour, enveloped in a fibrous mem- 
brane, th^ perichondrium, from the vessels of which it imbibes its nutritive 
fluids, being itself destitute of blood-vessels ; nor have nerves been traced 
into it. Its intimate structure is very simple. If a thin slice be examined 
under the microscope, it will be found to consist of cells of a rounded or 

• B^des these varieties of cartilage met with in the adult human subject, there is a 
variety called the cellular, which consists entirely or almost entirely of cells, united in some 
oases by a network of very flne iibres, in other/ ’eases apparently destitute of any inter- 
cellular substance. This is found in the external but of the rat and some otW animals, and 
is present in the chorda dorsalis of the human embryo, but is not found 4n toy other human 
structurr 
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angular shape, with nucleus and nucleolus, lying in groups, surrounded by a 
granular or almost homogeneous matrix. The cells are embedded in cavities 
in the matrix, which are lined by a distinct transparent capsule. This cap- 
sule may be freed from the matrix by boiling the cartilage for some hours, 
and treating it with concentrated mineral acid, and can then be demonstrated 
as a distinct vesicle containing the cell. 

According to Klein the matrix around the capsule represents a more or 
less polyhedral mass. So that hyaline cartilage may be considered to 
consist of a number of polyhedral blocks or masses having a cartilage-cell 
in its centre. 

Running through the matrix in a straight direction, and connecting the 
several cell-cavities with each other, are a number of dark lines, which are 
brought into view by the action of osmic acid. These are regarded by some 
anatomists as canals connected with the lymphatic system. 

The arthiular cartilages, the temporary cartilages, and the costal car- 
tilages are all of tin; hyaline variety. They present minute differences in 
the size and shape ofTtheir cells, and 
in the arrangement of the matrix. 

In the articular cartilagtjs, which 
show no tendency to ossification, the 
matrix is finally granular under a 
high power ; the cells and nuclei 
are small, and are disposed j)arallel 
to the snrfacai in the sui)erlicial 
part, while nearer to the bone they 
become vertical. Articular carti- 
lages have a tendency to split in a 
vertical direction, probably from 
some iiecidiarity in the intimate 
structure, or arrangement of the 
component parts, of the matrix. 

In disease this tendency to a fibrous 
splitting bt!comes very manifest. 

Articular cartilage in the adult is 
not covered by ijerichondrium, at 
Jeast on its free surface, where it 
is exposed to friction, though an epithelial layer can be traced in the 
foetus over the whole surface of the cartilage, and in the adult over a 
small part of its circumference, continuous i^ith the epithelium of the 
synovial membrane. This is probably the remains of an investing mem- 
brane which is worn away in after life by the action of 'the joint. 
Articular cartilage forms a thin incrustation upon the joint-surfaces of the 
bones, and its elasticity enables it to break the force of any concussion, 
whilst its smoothness affords ease and freedom of movement. It varies in 
thickness according to the shape of the bone on which it lies ; where this 
is convex, the cartilage is thickest over the ‘ convexity where the greatest 
pressure is received, and the reverse is the ease in the concavities of the 
joints. Articular cartilage appears to imbibe its nutriment partly from the 
vessels of the neighbouring synovial membrane, partly from those of the 
bone upon which it is implanted. Mr. Toynbee has shown that the minute 


XVII.- Cbstal cartilage from a man 
seventy-six j^ears of age, showing the 
developmtmt of fibrous structure in the 
matrix. In several portions of the specimen, 
two or three gtuierations of cells are seen 
enclosed in a parent cell-wall. High power. 
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vessels of the cancellous tissue, as they approach the articular lamella, 
dilate, and, forming arches, return into the substances of the bone. 

Temporary cartilage, and the process of its ossification, will be described 
with bone. 

In the costal cartilages the cells and nuclei are large, and the matrix has 
a tendency to fibrous striation, especially in old age. (Fig. XVII.) Thes^ 
cartilages also are very prone to ossify. In the thickest parts of the costal 
cartilages a few large vascular channels may be detected. This appears at 
first sight an exception to the statement that cartilage is a non-vascular 
tissue, but ft is not so really, for the vessels give no branches to the car- 
tilage-substance itself, and the channels may rather be looked upon as 
involutions of the perichondrium. The ensiform cartilage may be^regarded 
as one of the costal cartilages, and the cartilages of the nose and of the 
larynx and trachea resemble them in microscopical characters, except the 
epiglottis and cornicula laryngis, which are of the reticular variety. 

The hyaline cartilages, especially in adult and advanced life, are prone 
to calcify — that is to say, to have their matrix i)ermeated by the salts of 

Flo. XVIII. — White fibrous cartilaure from the semihmar disc of the patella joint of an ox. 

loo timew. 



lime, without any appearance of true bone. The process of calcification 
occurs also, and still more frequently according to lioUett, in such carti- 
lages as those of the trachea, which are prone afterwards to conversion, 
into true bone. It is on the confines of true ossification that this calcareous 
change or degeneration is most liable to occui', so that it is rare to find true 
bone and true cartilage in juxtaposition at the confines of the normal ossi-» 
fication, as for instance at the joint ends, at the ends of the ribs, in the 
symphysis pubis and intervertebral cartilages. 

Fibro-cartikige consists of a mixture of white fibrous and cartilaginous 
tissues in various proportions ; it is to the first of these two constituents 
that its flexibility and toughness are chiefly owing, and to the latter its 
elasticity. The fibre- cartilages admit of arrangement into four groups — 
interarticular, connecting, circumferential, and stratiform. 

The interarticular Jihro-cartilages {menisci) are flattened fibro-cartila- 
gfiapus plates, of a round, oval, triangular, or sickle-like form, interposed 
between the articular cartilages of certain joints. They Ure free on both 
surfaces, thinner towards their centre than at their circumference, and held 
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in ixjsition by their margins and extremities being connected to the sur- 
rounding ligaments. The synovial membrane of the joint is prolonged 
over them a short distance from their attached margin. They are found in 
the temporo-maxUlary, sterno-clavicular, acromio-clavicular, wrist and knee 
joints. These cartilages are usually found in those joints which are most 
exposed to violent concussions, and subject to frequent movement. Their 
use is — to maintain the apposition of the opposed surfaces in their various 
motions ; to increase the depth of the articular surface, and give ease to the 
gliding movement ; to moderate the effects of great pressure, and deaden 
the intensity of the shocks to which the parts may be submitted.* Virchow 
describes in the semilunar cartilages of the knee a system of anastomosing 
tubes, fortned by cells which communicate with each other, and by means 
of which the nutritious fluids are conveyed into the interior of the mass. 
The semilunar discs, according to this author, .are wrongly denominated 
cartilages, since they yield no chondrine on boiling ; and he aj^pears to 
regard them as a inodiflcation of a tendinous structure, which, however. 


Eik. XIX. — Yellow carlilagr, eai* of horse. High power. 



agrees with the cartilages in the important particular of being non- vascular. 
See Virchow’s ‘ Cellular Pathology,’ by Chance, pp. 87-89. 

Tlie (-(mnecthuj filyro-cartilaqes are interposed between the l)ony surfaces 
of those joints which admit of only slight mobility, as between the bodies 
of tlie vertebrre and the pubic symphyses ; they form discs, which adhere 
closely to both of the opposed bones, and are composed of concentric rings 
*of fibrous tissue; with cartilaginous lamineo interposed, the former tissue 
jnedominating towards the circumference, the latter towards the centre. 

The ('ircmnfercntuil fihro-eartiktges consist of a rim of fibr6-cartilage, 
which surrounds the margin of some of the articular cavities, as the coty- 

• Professor Humphrey h^ pointed out that these inarticular libro-carfllages serve an 
important purpose in increasing the variety of movements in a joint. Thus, in the knee- 
joint, he says that the cartilage allows of two varieties of movement, in a hinge joint, 
in which only one would otherwise exist ; namely, flexion and extension, and rotation : 
the former movements taking place between the condyles of the femur and the interarticular 
cartilage ; the latter movement between the cartilage and the head of the tibia. So, also, in 
temporo-maxillary joint, the upward and downward moveiDent of openira and shutting 
thjs mouth takes place between the cartilage and the jaw-bone, the grindSifSf movement 
between the glenoid cavity and the cartilage, the latter moving with the jaw-bone. See 
HilmjArey, On the Human /Skeleton, 
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ioid cavity of the hip, and the glenoid cavity of the shoulder ; they serve to 
deepen the articular surface, and to protect the edges of the bone. 

The stratiform fibroreartilages are those which form a thin layer in the 
osseous grooves, through which the tendons of certain muscles glide. 

The yelhrw or reticvlar cartilages found in the human body are the 
epiglottis, cornicula laryngis, and the cartilaginous parts of the ear (auricle 
and Eustachian tube). In this variety the cartilage-cells lie in the meshes 
of a network of yellow elastic fibres, with a double outline, branching and 
aiiAstomosing in all directions. The fibres resemble those of the yellow 
elastic fibrous tissue, both in appearance and in being unaffected by acetic 
acid, and according to Rollett their continuity with the elastic fibres of the 
neighbouring cellular tissue admits of being demonstrated. • 

The distinguishing feature of cartilage as to its chemical composition is 
that it yields on boiling a substance called chundrine , very similar to gela- 
tme, but diftering from it in not bei ng nreciru tated by tannin. 


BONE. 

Structure and Pligsical Propertim of Pone. Bone is one of the hard(!st 
structures of the animal body ; it possesses also a certain degree of tough- 
ness and elasticity. Its colour, in a fresh state, is of a pinkish white 
externally, and deep red within. On examining a section of any bone, it 
is seen to be comiiosed of two kinds of tissue, one of which is dense and 
conri>gft in texture, like ivory ; the other consisting of sjender fibres and 
lamellie, which join to form a reticular structure ; this, from its resem- 
blance to lattice-work, is called ^ancellous. The c ompa ct tissue is alwi^,y s 
placed on the e xteri or of a bone; the c ancello us tissue is always internal. 
'The relative quantity of these two kinds of tissue varies in different bones, 
and in different parts of the same bone, as strength or lightness is re- 
quisite. Close examination of the compact tissue shows it to be extremely 
jjorous, so that the difference in structure between it ‘and the cancellous 
tissue depends merely upon the different amount of solid matter, and the 
size and number of the spaces in each ; the cavities being small in the 
compact tissue, and the solid matter between them abundant ; whilst in 
the cancellous tissue the spaces are large, and the solid matter in smaller 
quantity. 

Bone during life is permeated by vessels, and is enclosed in a fibrous 
membrane, the periosteum, by means of which most of these vessels read? 
the hard tissue. If the periosteum be stripped from the surface of the 
living bone, small bleeding points are seen, which mark the entrance of the 
periosteal vessels ; and on section durhig life every part of the bone will be 
seen to exude blood, from the minute vessels which ramify in the Haversian 
canals. The interior of the bones of the limbs presents a cylindrical cavity 
filled with marrow, and lined by a highly vascular areolar structure, called 
the medullary membrane or internal periosteum, which, however, is rather 
the areolar envelope of the cells of the marrow than a definite membrane. 
The larger Haversian canals are also filled with marrow. * . 

The periosteum adheres to the surface of the bones in nearly every part, 
excepting at their cartilaginous extremities. Where strong tendons or liga- 
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ments are attached to the bone, the periosteum is incorporated with them. 
It consists of two layers closely united together ; the outer one formed 
chiefly of connective tissue, containing • occasionally a few fat-cells ; the 
inner one; of elastic fibres of the finer kind, forming dense membranous 
networks, which can be again separated into several layers (Kolliker). In 
young bones the periosteum is thick, and very vascular, and is intimatdy 
connected at either end of the bone \vith the epiphysal cartilage, but less 
closely with the shaft, from which it is separated by a layer of soft blastema, 
containing a number of granular corpuscles, or ‘ osteoblasts,’ in ■ which 
ossification proceeds on the exterior of the young bone. Later in life the 
periosteum is thinner, less vascular, and more closely connected with the 
adjacent ‘bone, this adhesion growing stronger as age advances. The 
periosteum serves as a nidus for the ramification of the vessels previous to 
their distribution in the bone ; hence the liability of bone to exfoliation or 
necrosis, when denuded* of this membrane by injury or disease. Fine 
nerves and lymphatics, which g(!U(irally accomjiany the arteries, may also 
be demonstrated in tlie periosteum. 

The marrow differs in composition at different periods of life, and in 
different bones. In young bones it is a transparent reddish fluid, of 
tenacious consistence, free from fat ; and contains niimerous roundish 
nucleated cells as well as the ‘ giant colls ’ to be described presently 
(see p. Ixii). In the shafts of adult long bones, the mar*row is of a yellow 
colour, and contains, in lOO parts, 96 fat,, i areolar tissue and vessels, and 
3 of fluid with extractive matters ; whilst, in the flat and short bones, in 
the articular end|^ of the long bones, in the bodies of the vertebrae, in- the 
base of the cranium, and in the sternum and ribs, it is of a red colour, and 
contains, in 100 parts, 75 water and 25 solid mater, consisting of albumen, 
fibrin, extractive matter, salts, and a mere trace of fat. The red marrow 
is said by Kolliker to consist of a small quantity of areolar tissue and 
numerous medullary cells, together with some fat-cells and a large quantity 
of fluid. These medullary cells, or ‘ marrow cells,’ resemble in appearance 
the white corpuscles of the blood, and, like them, possess amoeboid move- 
ments. Occasionally they may be seen to possess a slightly pinkish hue, and 
it has been stated by Neumann that they are then in a transitional stage 
between marrow cells and red blood-corpuscles, and that one of the sources 
of blood-globules is the marrow of the spongy bones. Giant cells (myelo- 
plaques) are also to be found in both sorts of adult marrow. 

Vessels of Bone . — The blood-vessels of bone arc very numerous. Those 
\)f the compact tissue are derived from a close and dense network of vessels, 
ramifying in the*i)eriosteum. From this membrane, vessels pass into the 
fninute orifices in the compact tissue, running through the canals which 
traverse its substance. The cancellous tissue is supplied in a similar way, 
but by a less numerous set of larger vessels, which, perforating the outer 
compact tissue, are distributed to the cavities of the spongy portion of 
the bone. In the long bones, numerous apertures may be seen at the 
ends near the articular surfaces, some of which give passage to the arteries 
referred to ; but the most numerous and largest apertures are for the 
veins of the cancellous tissue which run separately from the arteries. The 
medullary canal in the shafts of the long bones is supplied' by one large 
artery (or sometimes more), which enters the bone at the nutrient 
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tbrameii (situated in most caSes near the centre of the shaft), and perforates 
obliquely the compact substance. This medullary or nutrient artery,, 
usually accompanied by one or two veins, sends brandies upwards and 
downwards, to supply the medullary membrane, which lines the central 
cavity and the adjoining canals. The ramifications of this vessel anasto- 
mose with the arteries both of the cancellous and compact tissues. In most 
of the flat, and in many of the short sjiongy bones, one or more large aper- 
tures are obsetved, which transmit, to the central parts of the bone, vessels 
corresponding to the medullary arteries and veins. 

The veins emerge fr-om the long bones in three idaces (Kblliker). i. By 
a large vein which accompanies the nutrient artery ; 2. By numerous large 


Fifi. XX — From a transverse section of the 
diapbysis of the humerus. Magnilied 350 
times. 



a. UaviMsian canals, b. Lacuna', witli their cnnaliculi in 
the lamella.' of those canals, c. Lacunio of tin' intersti- 
tial lainolla*. d. Others at the surfaci; of the. llaA'crsiiui 
K.vstcniB, with cnnaliculi goin#? off from one side. 


Fig. XXL — Section parallel to tlie surface 
from the shaft of the femur. Magnified 
100 times. 



a, Ifsivcrsijui cnnal.s. b, Laciinn? sf'on from the .Rido. 
c. OtJiers s<Hm from the surface in laiiielhu which arc 
cut horizontally. 


and small veins at the articular extremities.; 3. By many small veins which 
arise in the compact substance. In the flat .cranial bones the veins ara 
large, very numerous, and run iu tortuous canals in the diploic tissue, the 
sides of the canals being formed of a thin lamella of bone, perforated here 
and there for the passage of branches from the adjacent cancelli. The 
veins thus enclosed and supported by the osseous structure have exceed- 
ingly thin coats; and when the bony structure is divided, they remain 
patulous, and do not contract in the canals iu which they are contained. 
Hence the constant occurrence of purulent absorption after amputation, in 
those cases where the stump becomes inflamed, and the cancellous tissue is 
infiltrated an4 bathed in pus. 

LymphaUe VQBsels have been traced, by Cruikshank, info the substance 
of bone, and ipein describes them- as running in the Haversian canals. 
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Nerves arc distributed freely to the perioBteum, and accompany the nutrient 
arteries into the interior of the bone. They are said, by Kolliker, to be 
most numerous in the articular extremities of the long bones, in the 
vertebraB, and the larger flat bones. 

Minute Anatomy . — The intimate structure of bone, which in all essential 
particulars is identical in the compact and cancellous tissue, is most easily 
studied in a transverse section from the compact wall of one of the long 
bones after maceration, such as is shown in fig. XX. The large round 
spaces seen in the figure are the Har>er sian canals, and in these canals the 
larger vessels of the bone ramify. The smaller Haversian canals contain 
arteries, the larger, veins, a single vessel being lodged in each canal. The 
fine lines leading out of (or into) these canals are called canaliculi ; and the 
irregular dark spaces, which may be noticed to have a general circular 
arrangement round the Haversian canals, are called the hiounfe. The 
canaliculi which originate in one lacuna most frequently run into a neigh- 
bouring lacuna, or else into a neighbouring Haversian canal ; some of them, 
liowever, anastomosa with others in their neighbourhood, and a few appear 
to terminate in blind extremities or to bend backwards. The concentric rings 
of lacunae round each Haversian canal are called J^melhe . The irregular 
intervals which would be left by the juxtaposition of these lamellae are seen 
in the figure to be filled up by lacunaj and canaliculi which communicate 
with the systems composing the adjjicent lameUae. Besides the lamellae 
which are concentric to the Haversian systems there are other lamellae, 
most perceptible on *the surface of the bone, which are concentric to the 
medullary cavity.^ These are most distinct in the adult bone. These 
lamellae, which are laid down around the axis of the bone itself, are called 
by some authors the primary or fundamental lameUce, to distinguish them 
from those laid down around the axis of the Haversian canals, the secondary 
or special lamellce. The interstitial lamellae found between the Haversian 
systems can sometimes be recognised as belonging to the primary lamellae ; 
but this is not always the case. The interspaces between the lacunae and 
canaliculi are filled with a granular homogeneous solid material, the ulti- 
mate mineral base of the bone. 

If a longitudinal section be taken, as in fig. XXI., the appearances are 
identical. The appearance of concentric rings is replaced by that of lamellae 
or rows of lacunae parallel to the course of the Haversian canals ; and these 
canals appear like half-tubes instead of circular spaces. The tubes are 
seen to branch and communicate, so that each separate Haversian canal 
runs only a short distance. In other respects the structure has much the 
same appearance as in transverse sections. 

In sections of thin plates of bone (as in the walls of the cells vdiich form 
the cancellous tissue) the Haversian canals are absent, whenever the thick- 
ness of bone is not too great to allow of its nutritious juices being absorbed 
from the fibrous membrane coating either side by means of the lacunae 
and canaliculi only ; but when the thickness becomes at all considerable, 
Haversian systems begin to appear. Thus the spaces of the cancellous 
tissue {medullary spaces) have the same function there that the Haversian 
canals have in the more compact tissue. 

In the long bones, by maceration in dilute mineral acid, it may easily 
be shown that besides these microscopic lamellse surrounding each Haver- 
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sian canal, the whole bone is composed of distinct lamihse concentrically 
disposed around the medullary tube. These laminae are crossed and pinned 
together, as it were, by the fibres of bone running obliquely through them, 
which were first described by Dr. Sharpey, and named by him perfm’ating 
^fibres. In the flat bones parallel or superimposed plates can be demon- 
strated, similarly held together by perforating fibres, which are more numer- 
ous than in the long bones.* 

Besides the Haversian canals larger and irregularly-shaped spaces are 
found — Haversian spaces — which are, as it were, a transition from the 
Haversian canals to the medullary spaces of the cancellous tissue. It seems 
as if both the medullary spaces and the Haversian spaces are formed by 
absorption, as we shall try to explain in speaking of the development 
and growth of bone. These Haversian spaces are found chiefly in growing 
bones ; but they occur also, though in less inmiber, in the adult bones. 


Ftg. XXII. — Nucleated bone-cells and their 
processes, contained in the hone-lacunae 
and their canaliculi respectively. From 
a section throufrh the vertebra of an 
adult mouse. (Klein and Noble Smith.) 



Fia. XXIII. — Section of bone after the re- 
moval of the eart hy matter by the action 
of acids. “ 



They have irregular jagged outlines, and the adjoining systems of lacuime 
and canaliculi are seen to be eaten away by them. • 

When the microscopic structure of bone was first demonstrated, it was 
believed that the lacunae were solid cells, and 4heir canaliculi solid processes 
from those cells. Subsequently, when it was seen that the Haversian 
canals are channels which lodge the vessels of the part, and the canaliculi 
and lacunae spaces by which the plasma of the blood, or the blood itself, 
circulates through the tissue, it was taught that the lacunae were hollow 
spaces filled during life with that fluid, and only lined (if lined at all) by a 
delicate membrane. But this view appears also to be delusive. Examina- 
tion of the structure of the bone, when recent, led Virchow to believe 
that the so-called, lacunae are reaUy filled up during life with a nucleated 
cell, the processes from which pass down the canaliculi — a view which ia 
now universally deceived. (Fig. XXH.) It is by means of these ceils that 
the fluids necessary for nutrition are brought into contact with the ultimate 
tissue of the bone. 

The animal part of a bone may be obtained by immersing the bone for 
a considerable time in dilute mineral acid, after w’hich* process the bone 

* Quaiu's Anatomy^ 8th edit., vol. ii. p. 87. 
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comes out exactly the same size and shape as before, but perfectly flexible 
■ — so that a long bone (one of the ribs is the usual example) can easily be 
tied in a knot. If now a transverse section be made (fig, XXIII.), the 
same general arrangement of the Haversian canals, lamellsB, lacunae, and 
canaliculi is seen, though not so plainly as in the macerated specimen. 
If the individual lameU® are examined, they are found to be composed of 
fibres, most of which are nearly parallel ; but which interlace together, and 
anastomose or communicate with the fibres of the neighbouring^ lamellae. 
The organic or animal constituent of a bone is only incompletely removed 
by maceration, leaving the bone for an indefinite period perfectly tough 
and coherent ; but after being long kept in a warm dry atmosphere, or by 
incineration in a furnace, the auimtil jiart may be entirely removed, and 
then the earthy constituent will retain the form of the original bone, but 
on the slightest force it will crumble down. The animal base is often 
called cartilage, but differs from it in the following respects ; viz., that it 
is softer and more flexible, and when boiled with a high pressure is almost 
entirely resolved into ^^elatine. Cartilage does, however, form the animal 
basis of bone iu certain parts of the skeleton. Thus, according to Tonies 
and De Morgan, it occurs in the jietrous part of the temporal bone, and, 
according to Dr. Sharjicy, on the articular ends of adult bones, lying under- 
neath the natufal cartilage of the joint. 

Chemical Analysis . — The organic constituent of bone forms about one- 
thircl, or 33*3 per cent. ; the inorganic matter, Itco-thirds, or 66 ' j per cent. ; 
as is seen iu the subjoined analysis by Berzi^lius ; — 


(h'gavic Matter, Gelatine and illood- vessels .... 33' 30 

r I’hosphate of Lime . . . . -51 ‘04 

Inm'yanie Carbonate of Lime . . . . .11 -30 

or - Fluoride of Calcium ..... 2‘oo 

Earthy Matter, Phosphate of Magnesia . . . . . 1 • 1 6 

I Soda and Chloride of Sodium . . . i'2o 


100-00 

Some chemists add to this about i per cent, of fat. 

The relative proportions of the two constituents of bone are found to 
differ in dijferent hones of the skeleton, as shown by Dr. Owen lieos. Thus, 
the bones of the head, and th<f long bones of the extremities, contain more 
earthy matter than those of the trunk ; and those of the upper extremity 
somewhat more than the corresponding bones of the- lower extremity. 
The humerus contains more earthy matter than the bones of the fore-arm ; 
aijd the femur more than the tibia and fibula. The vertebrse, ribs, and 
clavicle contam nearly the same proportion of earthy matter. The meta- 
carpal and metatarsal bones contain about the same proportion as.those of 
the trunk. 

Much difference exists in the analyses given by chemists as to the 
proportion between the two constituents of bone* at different periods of life. 
According to Schreger and others, there is a considerable increase in the 
earthy constituents of the bones with advancing years. Dr. Bees states 
that this is especially marked in the long bones, and the bpnes of the 
head, which, in the foetus, do not contain the excess of earthy matter 
fbund in those of the adult. But the bones of the trunk in the foetus, 
according to this analyst, contain as much earthy matter as'dhose of the 
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adult. On the other hand, the analyses of Stark and Von Bibra show 
that the proportions of animal and earthy matter are almost precisely the 
same at different periods of life. According to the analyses of Von Bibra, 
Valentin, and Dr. Bees, the compact substance contains more earthy matter 
than the cancellous. The comparative analysis of the same bones in both 
sexes shows no essential difference between them. 

There are facts of some i)ractical interest, bearing upon the difference 
which seems to exist in the amount of the two constituents of bone at 
different periods of life. Thus, in the child, where the animal matter 
predominates, it is not uncommon to find, after an injury to the bones, 
that they become bent, or only partially broken, from the large amount of 
flexible animal matter which they contain. Again, in aged people, where 
the bones contain a large proportion of earthy matter, the animal matter 
at the same time being deficient in quantity and quality, the bones are 
more brittle, their elasticity is destroyed ; and Hence fracture takes place 
more readily. Some of the diseases, also, to which bones are liable mainly 
depend on the disproportion between the two constituents of bone. Thus, 
ill the disease called rickets, so common in the children of scrofulous 
parents, the bones become bent and ciu’ved, either from the superincum- 
bent weight of the body, .or under the action of certain muscles. This 
depends upon some defect of nutrition, by which bone becomes dejirived 
of its normal proportion of earthy matter, whilst the animal matter is of 
unhealthy quality. In the vertebrae of a rickety subject. Dr. Bostock found 
in lOO parts 79*75 animal, and 20*25 earthy matter. 

Dei'chpinent of Bone . — In the foetal skeleton, some bones, such as the 
long bones of the limC^ are cartilaginous ; others, as the cranial bones, are 
membranous.* 'Hence t wo kinds of ossification are described — the intra- 
ca r ii kigiiwiisj^nd the f^hranmist ; and to these a third is sometimes 

a<lded, the subperiosteal, which is a variety of the second. 

In the intra-car tilaginous ossification tjsxLjJlnef jirimary^ chm^ occur 
in the cartilage simultaneously — viz., that the cartilage becomes vascular, 
and that it c alcifie s.^ The vessels shoot into the cartilage from the neigh- 
bouring periosteum, constituting what is called ‘ t he centre of ossification.’ 
which is seen in injected specimens so strongly contrasted with the neigh- 
bouring non-vascular cartilage. . * 

The first stei> in the c alci fication of the cartilage is that the cartilage- 
cells increase rapidly in number, and arrange themselves in rows, with the 
long axis of the cell transverse to that of the future bone (fig. XXIV., «). 
If calcification has already advanced somewhat further, there is seen, lower 
down in the section, a layer of large clear_ cells with _granular contentji, 
which aife also arranged in somewhat parallel rows, separated still by a 
transparent cartilaginous matrix ; while still deeper down the matrix has 
calcified, so that, if a' transverse section be made here, rings of dark 
gi’anular ju bstance will be seen enclosing the large round cells (Bollett). 
As the section is taken deeper and deeper into the ossifying part, the 
calcified rings, or primary areolcB, etxe seen to enclose numerous smaller 

* The bones which are developed entirely in membrane are the occipital, as far as it 
enters into the formati.m of the vault of the. ekull, the parietal and frontal botws, the squamous, 
pu^pn of the temporal with the tympanic ring, the Wormian bonee; the na^, lacbrym^t 
malar, palate, upper and lower maxillary, and vomer ; also, apparently, the internal pterygoid 
plate and the sphenoidal turbinated bones. 
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granular* masses (‘pi-imitive or foetal maiTOw’), which have been supposed 
to be developed out of the large clear cells shown above them in fig. XXIV., 
and thus to be the descendants of the cartilage-cells. But the view which 
is now more generally adopted is that the cartilage-cells, after becoming 
developed into these round clear bodies, are dissolved, and shed their 
granular contents to form the calcareous matrix ; while the cells which line 
the primary areolae, and from which the future bone is developed, and 
which are on that account called ‘ osteoblasts,’ are furnished by the blood- 
vessels which are to be found in those spaces. As these blood-vessels 
advance into the ai’eohe, the latter break down, giving i-ise to the primary 

XXIV. — Longitudinal section through the ossifying portion of a long bone 
in the human embryo. 



f?. Cartilaginous rfgioii. 5, Rtjgioii of the round clear cells, g. Region of the dark granular mosses. 

medullary canals, which are the rudiments of the Haveusian canals. 
(Fig. XXY.) The osteoblasts are believed to be corpuscles emigrating out 
of these vessels, and are described by Frey as being differentiated from, a 
mass of lymphoid cells, some of which become developed into connective- 
tissue fibres, which traverse the bone ; others preserve the old lymphoid 
form, and may be recognised in that form during the whole of life in the 
red marrow ; while others possibly form the fat-cells of the yellow marrow. 
The osteoblasts line the wall of the mediillary space like an epithelium. 
They secrete the hony substance which separates the lacunee from each 
other. This appears first as a homogeneous opalescent material, in which 
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bone salts are afterwards laid down, while the cells themselves remain 
persistent as t|ie bone-corj)usele8. (Fig. XXVI.) As fresh laminas of this 
osseous formation are laid down, fresh layers of osteoblasts line the interior 
of the cavity, till the process results in the completion of the Haversian 
canal and its system of lamellee. The precise mode of origin of the canali- 
culi from the bone-corpuscles has not heen ascertained. 

Thus far, then, we have followed the steps of a process by which a solid 
bony mass is produced, having vessels running into it from the periosteum, 


Fig. XXV. — Vertical section from the 
edge of *the ossifying portion of the 
diaphysis of a metatarsal bone from a 
foetal calf, after Muller. 



a. Grouuil-nniws of the cartilage, h. Of the lioiie. r. 
>iewly formed bone-coils in profile, more or Jess 
embedded in Interoellnlar substance . d. M ( d ul 1 ary 
canal In process of formation, with vessels and 
medullary cells. <?, /. Bone-cells on tlioir broad 
aspect. i/.#Oartilage-cap8uleH arranged in rows, 
and partly with shrunken cell-bodies. 


Haversian canals in which those 
vessels run, medullary spaces filled 
with fietal marrow', lacunae' with their 
(jontaiued bone-cells, and canaliculi 
growing out of those lacuna). 

This i)roeess of ossification, how- 
ever, is not the origin of the whole of 
the skeleton, for even in those bones 
in which the ossification proceeds in a 


Fill. XXVI. — Traiisvei’se section from the 
li'miir of a huinHU embryo about eleven 
weeks old. 



A medullary siimn (uiftransversely, aiul 0, anotlnir longi- 
tudinally. c. Ostttoblasts. d, N^wly formed osseous 
substance of a lighter colour, p. That of greater age, 
f. Lacuruc with their colls, f/* A cell still united to ah 
osteoblast. 


great measure from a single centre situated in the cartilaginous diaphysis 
a considerable part of the original hone is formed by intra-membranous 
ossification beneath the perichondrium or periosteum. KoUiker ^fellowing 
H. Miiller, and referring to an observation of Howship to the same effect 
made so long ago as 1819) describes the first rudiment of a long bone as 
having the form ' of a tube, *surrounding the primordial cartilage ; thus 
showing that the intra-membranous ossification of the outer part of the 
hone from the periosteum even precedes the intra-cjtrtilaginous develop- 
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ment of its interior from the ‘ ossific centre.’ Also a great part of the 
increase in girth of the bone takes place by bony deposit from the deeper 
layer of the periosteum. This process is now acknowledged to belong to 
the intra-membranous form of ossification. Thus even in long bones only 
a portion of their tissue is formed by intra-cartilaginous ossification. 

The shaft of the bone is at first solid, but a tube is gradually hollowed 
out in it by absorption around^ the vessels passing into it, which becomes 
the medullary canal ; and as more and more bone is deposited from the 
periosteum, so more and more is removed from around the medullary 
membrane, until at length the bone has attained the shape and size which 
it is destined to retain during adult life. As the ossification of the carti- 
laginous diaphysis extends towards the articular ends, it carries with it, as 
it wore, a layer of cartilage, or the cartilage gi’ows as it ossifies. Diudiig 
this period of growth the articular end, or epiphysis, remains for ^ome time 
entirely cartilaginous ; then a bony centre appears in it, and it commences 
the same process of intra-cartilaginous ossification ; but this process never 
extends to any very gfeat distance. The C2)iphyses remain separated from 
the shaft by a narrow cartilaginous layer for a definite time. This layer 
ultimately ossifies, the distinction between shaft and epiphysis is obliterated, 
and the bone has assumed its comiileted form and shape. The same 
remarks also apply to the processes of bone which are separately ossified, 
such as the trochanters of the femur. 

The intra-cartilaginoxis ossification, and the gi'owth by means of ei>i- 
physes, are usually described from the long bones ; but almost all the 
bones of the body are primarily laid down in cartilage (see note, j). lix) ; 
and a great many of the flat and short bones grow by means of epij)hyses, 
as will be seen in the detailed descriiition of each given in the body of 
the work. 

The medullary si»aces which charaederise the cancellous tissue are i>ro- 
duced by the absori)tion of the original ftetal bone in the same way as the 
medullary tube is formed, and the same is the case with the Haversian 
spaces above referred to as a sort of intermediate step between the 
Haversian canals and the medullary spaces. In the medullary spaces so 
formed the large ‘ giant cells ’ are found, which have been long described 
as a constituent of the foetal marrow, and to which lately the power has 
been ascribed of dissolving or absorbing the bone, so that Kolliker has 
named them ‘ osteoclasts.’ This function, however, is denied by some of 
the best authorities.* They vary in shai)e and size, and are known by 
containing a large number of clear nuclei, sometimes as many as twenty. 
The occurrence of similar cells in some tumours of bone has led to such 
tumours being denominated ‘myeloid.’ The distinction between the 
cancellous and compact tissue appears to depend essentially upon the ex- 
tent to which this process of absorption has been carried ; and we may 
perhaps remind the reader that in morbid states of the bone inflammatory 
absorption produces exactly the same change, and converts portions of bone 
natmrally compact into cancellous tissue. 

The intra-membranous ossification is that by which the bones of the 
vertex of the skujl are entirely formed. In the bones trhich are so de- 

• Frey says, ‘ I have not the faintest belief in their possessing' this property.’ 
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veloped no cartilaginous mould pi*ecedes the appearance of the bone-tissue. 
The process, though pointed out originally by Dr. Nesbitt in the year 1736, 
was first acciirately described by Dr. Sharpey ; and it does not appear that 
subsequent observers have been able to add anything essential to his 
description. This is, substantially, as follows ^In the .membrane which 
occupies the place of the future bone a little network of bony spiculse is first 
noticed, radiating from the point of ossification. AVhen these rays of grow- 
ing bone are examined by the microscope, there is found a network of fine 
clear fibres (osteogenic fibres), which become dark and granular from cal- 
cification, and as they calcify they are found to enclose in thek’ interior 

large gi-anular corpuscles or ‘ osteo- 
blasts.’ These corpuscles at first lie 
upon the osteogenic fibres, so that the 
corpuscles must bo removed by brush- 
ing the specimen with a hair-pencil 
in order to render the fibres clear ; 
but they gradually sink into areolse 
develoi)ed among the fibres. The 
areol® appear to be the rudiments of 
the lacun®, the passages between the 
fibres form the canaliculi, and the 
osteoblasts are the rudiments of the 
])one-cells. As the tissue increases in 
thickness vessels shoot into it, gi’oov- 
ing for themselves spaces or channels, 
which become the Haversian canals. 
Thus the intra-membranous and intra- 
cartilaginous processes of ossification are similar in their more essential 
features. 

The subperiosteal is a form of the intra-membranous process of ossifi- 
cation. 

The period of ossification is different in different bones. The order of 
succession may be thus arranged (Kblliker) : — 

In the second month, first in the clavicle and lower jaw (fifth to seventh 
week) ; then in the vertebr®, humerus, femur, the ribs, and the cartila- 
ginous portion of the occipital bone. 

At the end of the secorul and commencement of the third month, the 
frontal bone, the scapula, the bones of the fore-arm and leg, and ui)per jaw 
make their appearance. 

In the third month, the remaining cranial bones, with few exceptions, 
the metatarsus, the metacarpus, and the phalanges, begin to ossify. 

In the fourth month, the iliac bones, and the ossicula auditus. 

In the fourth or fifth month, the ethmoid, sternum, os pubis, and 
ischium. 

From the sixth to the seventh month, the calcaneum and astragalus. 

In the eighth month, the hyoid bone. 

At birth, the epiphyses of all the cylindrical bones, with the exception 
of the lower epiphyses of the femur, and occasionally th§ upper epiphysis 
of the tibia; all the bones bf the carpus; the five smaller ones of the 


Fia. XXVII. — Osteoblasts from the parbv 
tal bone of a human embryo tliirteen 
weeks old (after Gegenbauor) . 



a. Bony aepta with the cells of the lacuiife. h. Laj'ers 
of oateoblaatB. c. The latter in transition to boue- 
corpuscles. 
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tarsus ; th6 patella ; the sesamoid bones ; and the coccyx,* are still un- 
ossihed. 

From the time of birth to the fourth year, osseous nuclei make their 
appearance also in these parts. 

At twelve years, in thfe pisiform bone. 

The number of ossific centres is different in different bones. In most 
of the short bones, ossification » commences by a single point in the centre, 
and proceeds towards the circumference. In the long bones, there is a 
central point of ossification for the shaft or diaphysis ; and one or more 
for each ^extremity, the epiphyses. That for the shaft is first to appear ; 
those for the extremities appear later. The union of the epiphyses with 
the shaft takes place in the inverse order to that in which their ossification 
began ; for although ossification commences latest in those epiphyses 
towards which the nutrient artery in the several bones is directed, they 
become joined to the diai^hyses sooner than the epiphyses at the opposite 
extremity, with the exception of the fibtila, the lower end of which com- 
jnences to ossify at aft earlier period than the upper end, but, nevertheless, 
is joined to the shaft earliest. 

The order in which the epiphyses become united to the shaft appears to 
be regulated by the direction of the nutrient artery of the bone. Thus, 
the nutrient arteries of the bones of the arm and fore-arm are directed 
towards the elbow, and the epiphyses of the bones forming this joint become 
united to the shaft before those at the opposite extremity. In the lower 
extremities, on the contrary, the nutrient arteries pass in a direction from 
the knee ; that is, upwards in the femur, downwards in the tibia and fibula ; 
and in them it is observed that the upper epiphysis of the femur, and the 
lower epiphyses of the tibia and fibula, become first united to the shaft. 

Where there is oi^y one ejnphysis, the medullary artery is directed 
towards that end of the bone where there is no additional centre : as, 
towards the acromial end in the clavicle ; towards the distal end of the 
metacarpal bone of the thumb and great toe ; and totv'ai’ds the proximal 
end of the other metacarpal and metatarsal bones. 

Besides these epiphyses for the articular ends, there are others for jn-o- 
jecting parts, or processes, which are formed sepjvrately from the bulk of 
the bone. For an account of these the reader must be referred to the 
description of the individual bones in the sequel. 

A knowledge of the exact periods when the epiphyses become joined to 
the shaft is often of great importance in medico-legal inquiries.. It also 
aids the surgeon in the diagnosis of many of the injuries to, which the joints 
are liable; for it not unfrequently happens that, on the application of 
isevere force to a joint, the epiphyses become separated from the shaft, and . 
such injuries may be mistaken for fractm’e or dislocation. 

MUSCULAR TISSUE. 

• • 

The muscles ai*e formed of bundles of reddish fibres, endowed with the 
property of contractility. Two kinds of muscular tissue are found in the 
animal body, viz. that of voluntary or animal life, and that of involuntary 
or mgBiiTaiQ Ufe. 

• On the development of the coccyx, vide inf 7 a, p. 17. 
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The muscles of animal life (striped muscles) are capable of being put in 
action and controlled by the will. They are composed of bundles of fibres 
enclosed in a delicate web, called the ‘ internal perimysium,’ in contradis- 
tinction to the sheath of areolar tissue which invests the entire muscle, the 
‘ external perimysium.’ The bundles are termed ‘ fasciculi ; ’ they are 
prismatic ip shape, of different sizes in different muscles, and for the most 
part placed parallel to one another, though they have a tendency to converge 
towards their tendinous attachments. Each fasciculus is made up of a 
bundle of fibres, which also run parallel with each other, and which are 

separated from one another by a delicate con- 
XXVIIL— Transverse sec- nective tissue derived from the perimysium, 

man. Magnified 50 times. and termed endomysium. 

^ The fibres are of no great length — not 

extending, it is sa^d, fiirther than an inch 
and a half. They end either by blending 
with the tendon or aponeurosis, or else by 
becoming drawn oxit intcf a tapering extremity 
which is connected to the neighbouring fibre 
by means of the sarcolemma. The precise 
mode in which the mxiscular fibre joins the 
tendon has been variously described by differ- 
' ent observers. It may, perhaps, be suffi- 
cient here to say that the sarcolemma, or 
membranous investment of the muscular 
c. Internal perimysium, d. Fibre. libre, appears to tiecome blendecl With the 

tissue of the tendon, and that the muscular 
fibre appears to be prolonged more or less into the tendon, so that the 
latter forms a kind of sheath around the fibre for a longer or shorter 
distance. When muscular fibres are attached to the skin or mucous mem- 
branes, their fibres are described by Hyde Salter as becoming continuous 
with those of the areolar tissue. 




External perimysium, b. Fasciculus, 
c. Internal perimysium, d. Fibre. 


The fibres consist of a number of filaments, or fibrillas, enclosed in a 
tubular sheath of transparent, elastic, and apparently homogeneous mem- 
brane, named by Bowman the ‘ sarcolemma.’ On the internal surface of 
the sarcolemma in mammalia, and also in the substance of the fibrillae in 
lower animals, elongated nuclei are seen (see figs. LIII., LIV.), and in con- 
nection with these nuclei a row of granules, apparently fatty, is sometimes 
observed. , The primitive fibres are cylindriform or prismatic. Their 
breadth varies in man from ^ to of an inch, the average of the 
majority being about „ ; their length is not always in proportion to the 
length of Ahe muscle, but depends on the arrangement of the tendons. 
This form of muscular fibre is especially characterised by being apparently 
marked with very fine dark lines or strice, which pass transversely round 
the fibre,", in curved or wavy parallel directions, from 75 to 7-7 ^-70 of an 
inch apart. Other striae pass longitudinally over the fibres, indicating 
the direction of the primitive fibrils of which the fibre is composed. They 
are less distinct than the former, and are regarded by Klein as due to post- 
mortem change. . r . ' 

The primitive fihrilUe constitute the proper contractile tissue of the 
muscle. Each fibril is cylindriform, somewhat flattened, about t-q^o of an 
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inch in thickness, and marked by transverse striso placed at the same dis- 
tance from each other as the striae on the surface of the fibre. Each fibril 
apparently consists of a single row of minute particles (named ‘ sarcous 
elements ’ by Bowman), connected together like a string of beads. Closer 
examination, however, shows that the elementary particles are little masses 
of pellucid substance, having a rectangular outline, and appeariijg dark in 
the centr<5. These appearances would favour the suggestion that the 
elementary particles of which the fibrils are composed are possibly nucleated 
cells, cohering in a linear series, the transverse marks between them cor- 
responding to their line of junction. Kolliker, however, considers ‘ the 
sarcous elements as artificial products, occasioned by .the breaking up of 
the fibrils at the parts where they are thinner.’ 


Fig. XXIX. — Two Iniinaij 
muscular fibres. Magnified 
350 times. 



In ttu' ont>, tlio bundle of fibvillju (J/) 
iH torn, nj|(l ttui sHicolomuia («) id 
seen as an empty tube. 


Fig. XXX. — Fragments of striped elementary 
fibres, showing a cleavage in opposite direc- 
tions. Magnified 300 diameters. 




A. Lon«:itu(linal cl<*avape. Tbe lonpitudiiml and trandvorsi’ 
lines both H(!on. home lon^itudinnl lines are darker and 
wider than the rest, and arii not eontinnous from end to 
end. This results from partial separation of the (Ibrillm. 

Pibrllla> separatt'd from one another by violencM! at the 
broken end of the fibre, and marked by transverse linos 
(Hiual in width to those on ilic tibn;. r' t*" repre-stmt two 
'ai)jiearanceR eominonly presejittni by th<i separated single 
tlbrilla 3 (more liiphly magnifie<l). At tlie borders and 
transverse lines are all pei’fectly roctilin(^ar, and the in- 
einded spaces perfectly rectangular. At tlie borders are 
scalloped aii<l the si>accs bcad-like. When most distinct and 
definite the fibril la presents the former of those apjiear- 
ances. «. Transverse cleavage. The longitudinal lines are 
scarcLdy visible, a. Incontplete fracture following the 
opposite surfaces of a disc, which stretches across the 
interval, and retains the two fragments in connection. 
The edge and surfatu's of this disc are seen to be minutely 
granular, the granules (lorresponding in size to the thick- 
11 ess <»f the disc, and to tin; distance between the faint 
longitudinal liiu^. fe. Another disc nearly detached. //. 
Detached disc, more highly magnified, showing the sarcous 
elements. 


On closer examination the appearances become more complicated, and 
are susceptible of various interpretations. Thus, if we apjdy a higher 
power of the microscope, the transverse striation which in figs. XXIX., 
XXX. api)ears as a mere alternation of dark and brigtit bands ds resolved 
into the appearance shown in fig. XXXI., which shows a series of broad 
dark bands, separated by a bright band, which is itself divided into two by 
a row of dark dots. This appearance was first pointed out by Busk and 
Huxley, It is explained by Krause as depending on some optical property 
of the investment of the separate sarcous elements. Thus it is supposed 
that the sarcous elements have an opaque interior, and are united to each 
other by a transparent envelope or cell-membrane, the sides of which co- 
here so closely as only to show a single line, while their ends are united by 
some different material which breaks up the light, and causes a dark band 
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or row of dark dots in the centre of the transparent streak formed by the 
cohesion of the two cedl-membranes. Mr. Schafer describes the sarcous 
elements as formed by an aggregation of rod-like masses of protoplasm, 
having rounded ends, and believes that the two bright bands and interven- 
ing row of black dots are the result of the diffraction of the light around 
these rounded ends, ‘ just as a minute oil-globule in water appears sur- 
rounded with a bright halo when examined under the microscoj)e.’ 

Kkdn describes the structure of striped muscle somewhat differently. 
ITie dark line which separates the two transparent discs seen in fig. 
XXXI. between the rows of sarcous elements is a transparent homogeneous 
membrane, the mcmhranc of Krame, continuous with the sarcolemma 
(fig. XXXII.). The transparent band on either side of this membrane 


Fig. XXXI. — a. Portion of a medium-sized 
Imrnan muscular fibre. Magnified nearly 800 
diameters. Ji. Separated bundles of fibrils, 
equally magnified. «, a. 1-iarger, and b, h, 
smaller collections, c, Still stualler. d, d. 
'Uie smallest which could be detached. 



Fig. XXXII* — Part of a striped muscu- 
lar fibre of hydro phylus prepared 
with absobite alcohol. Magnified 300 
diama. (Klein and Noble Smith.) 



a, StircolemniH, h, Meitihraim of Krait^c : owinp 
to contrsiction rJiuiiig hardeniiij^.the sarcoletnma 
shows regular bulgingrs. At tho side of Kraus«^.’s 
meriihrane is the transparent lateral disc. Tl>c 
chief muss of a ‘ mu.^cle compartment ’ is occu- 
pied by tlie contractile disc, composed of sarcous 
tdemeiits. 

Several nuclei of imi8c.lG-corpn,scles arc shown, and 
in them a minute network. 


(ti’ansparent lateral disc) separates on either side the sju’oous elements from 
the membrane of Krause. The whole space comprised between two adjacent 
membranes of Krause and the corresponding sarcolemma is called a muscle 
compartment. Sometimes in the centre of such a compartment a vertical 
transparent disc is seen ; but this is regarded by this author as an optical 
effect due ta shrinkage of the sarcous elements. Nuclei are seen at various 
points? lying below the. sarcolemma, and surrounded by protoplasm — form- 
ing the muscle-corpuscles. The longitudinal striae seen on the muscular 
fibres are due, according to Klein, to post-mortem changes, i.e. to the exuda- 
tion of myosin out of the sarcous elements, so that the primitive fibrils are, 
according to him, an accidental formation. 

This form of muscular fibre composes the whole of the voluntary 
muscles, all the muscles of the ear, those of the larynx, pharynx, tongue. 
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Fig. XXXIIl. — Auii.^tonjosin"’ 
muscular libres of the heart, 
stien in a longitudinal section. 
On the right the limits of the 
separate cells with their nuclei 
are e.xhibited somewhat dia- 
gram matically. 


the upper half of the oesophagns, the heart, and the walls of the large veins 
at the point where they open into it. 

The fibres of the heart, however, differ in several particulars from those 
of other striped muscles. They are smaller by about one-third, and their 
transverse striae are by no means so distinct. Fat-cells arc also often 
found in them to a certain extent, even apart from any obvious disease of 
the organ. They break up much more readily into tbeir smallest elements. 
There is also much less (if any) connective tissire separating the bundles of 
fibres ; and Kblliker has described and figured the ultimate fibres as anas- 
tomosing with each other — a fact j^reviously noticed by Leouwenhoeck. 
Schwtugger- Seidel also describes and figures transvcTse septa, which divide 
the fibres into distinct qtiadrangular cells, each of which contains a clear, 
oval nucleus, situated near the centre of the cell. 

The unHfrlpcd mimchi, or vntHch’. (>f (m/anic life, is found in the walls of 
the hollow viscera, viz. the lower half of the 
(issophagus and the whole of the remainder 
of the gastro-intcfstiiial tube ; in the tracluia 
a,nd bronchi ; in tlie gall-l)]adder and ductus 
(!ommunis chobsdochus ; in the pelvis and 
calices of the kidney, the ureters, bbiddtir, and 
urethra ; in the female sexual orga.ns, viz. the 
Falloi)ian tubes, the uterus (enormously de- 
vc!loi>ed in pregnancy), the vagina, tht) lu-oad 
ligaments, and the erectile tissue of the 
clitoris ; in the male sexual organs, viz. 
the dartos scroti, the van dtd'crtms, and e]ii- 
didyrais, the vesiculae seminales, the prostate 
gland, and the corj>ora cav(*rnosa ; * in the 
ducts of certain glands, as in Wharton’s duct ; 
in the capsule and trabecube of the spleen ; 
in the mucous membranes, forming the ihiih- 
rul^irin mmosce ; in th(! arteries, veins, and 
lymphatics ; in the iris ; and in tins skin. 

Plain or uuHtripe.d iiinscul(ir fibre is made 
ui) of spindle-shaped cells (contractile fibre- 

cells) collected into bundles and held together by a cement substance, in 
which are contained some connective-tissue corprxscles. These bundles arc 
further aggregated into larger bundles or flattened bands, and bound to- 
gether by ordinary areolar tissue. 

. The contractile fihrc-cclls are elongated, spindle-shaped, nucleated cells of 
various lengths, averaging from to of an inch in length, and ^ 

"3 Zoo inch in breadth. On transverse section they are more or less 

polyhedral in shape, from mutual pressure. They present a distinctly 
longitudinally striated appearance, and consist of an elastic cell-wall con- 
taining a central bundle of fibrill®, representing the contractile substance, 
and an oval or rod-Hke nucleus, which includes, within a membrane, a fine 
network communicating at the poles of the nucleus with the contractile 
fibres (Klein). . The adhesive interstitial substance which connects the 
fibre-cells together represents the endomysium, or minute bundles of con- 
* Kolliker describes muscular fibres also in the tunica vaginalis testis. 
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nectivc tissue which bind the lihres of striped muscular tissue into fasciculi ; 
while the tissue connecting the individual bundles together represents the 
perimysium. 

The unstriped muscle, as a rule, is not under the influence of the will, 
nor is the contraction rapid and involving the whole muscle, as is the case 
with the muscles of animal life. The membranes which are composed of 
the unstriped muscle slowly contract in a part of their (istont, generally 
under the influence of mechanical stimulus, as that of distension or of 
cold; and then the contracted piu't slowly relaxes, while another portion 
of the membrane takes up the contraction. This ptjculiarity of action 
is most strongly marked in the intestines, constituting their t'crnncuhir 
viotiou. 

In chemical composition the muscular fibres of both forms (ionsist 
mainly of a proteid substance — myosin — which Dr. M. Foster speaks of as 

Fi G . XX XI V. — Non-striated 
eloinentary fibres from tlie 

human colon. Fjg. XXXV. — IVluscular fibre-cells from 

li liman arterhvs. 



with ari-tio acid. y. From a branch of tin* 
a. Treated with acetic acid, show- anterior tibial. a. Mnclei of tlie fibres. 31agni- 

ing tl»<! corpuscles, ft. Fragment 35'^ times, 

tif a detache«l fibre;, not touched 
witli acid. 

intermediate between fibrin and globulin. It is readily conv(!rt(;d by the 
action of dilute acids into syntonin or acid-alhunnai, and by the action oT 
dilute alkalies into alkali-albumin. Muscle, which is neutral or slightly 
alkaline in reaction when at rest, is rendered acid by contraction, from tfie 
development probably of sarcolactic acid. After death muscle also exhibits 
an acid reaction, hut this appears to be due to post-mortem changes. 

The capillaries of muscle are very abundant, and form a' series of 
rectangular areolsB, the branches which run longitudinally between the 
muscular fibres being united at short intervals by transverse anastomosing 
branches. 

Nerves are profusely distributed to the muscular tissue, more especially 
to the voluntary muscles. The mode of their termination will be described 
on a subseciueut page. 
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The distribution and the mode of origin of the lymphatic vessels of 
muscle have not been ascertained. 

The muscles during life, and for some time after death, respond to the 
appropriate stimulus by contracting in the manner peculiar to the class 
to which they belong. Thus, for some time after a limb has been am- 
putated, its muscles can be set in motion by scratching, pinching, or 
galvanising them ; and even after the irritability of the muscular tissue 
has been exhausted by the prolonged suspension of the circulation, it can 
be at first temporarily restored by injecting fresh arterial blood through 
it (Brown -Sequard). The time at which muscular irritability ceases after 
death depends on the vitality of the subject : thus it ceases in birds, 
whose circulation and vital heat are of a very high degree, sooner than in 
man and quadrupeds ; in these sooner than in fishes, &c. l)r. Sharpey 
says that it lasts long ^in hybernating animals killed during theii- winter 
sleep. It is also affectfid by the mode of dying, being extinguished instan- 
taneously (as is asserted) in some cases of lightning- stroke, and much 
diminished by certain gaseous poisons, particularly suljdmretted hydrogen. 

As the muscles die they become stiff, and it is to this cause that the 
rigidity so characteristic of recent death (‘ rigor mortis ’) is due. The 
ultimate cause of the phenomenon is not well xinderstood, beyond the 
obvious fact tliat it must be due to the change from partial fluidity to a 
solid condition of the contents of the sarcolcmma. The periods of its 
occm-rence and of its disappearance arc very variable ; and the causes of 
those variations are of extreme intei’est and importance, especially in 
medico-legal inquiries ; but the subject is too complicated to be adequately 
treated here. All that nj^ed be said in this place is that, as might be 
expected, the rigor is stronger tins more powerhxl and more healthy the 
muscles are, and consequently is both more powerful and more lasting in 
cases of sudden or violent death. It also sets in later in such cases, while 
in emaciated and exhausted subjects it is more rapid and transient ; as is 
also the case, according to Hunter, in animals which have been hunted to 
death. In some instances of violent death in persons of robust frame, the 
rigor mortis has not entirely disappeared till the end of the first week after 
death. In rare cases (as in some instances of death from lightning) the 
muscles are found to become immediately rigid, and in other . cases rigor 
commences in a few minutes, but usually not till six or seven hours after 
death. The cessation of rigidity in the muscles must be regarded as the 
commencement of putrefactive changes. 


NEKVOUS TISSUE. 

The nervous tissue is composed chiefly of two different structures — the 
grey or resimlar, and the white, or fibrous. It is in the former, as is generally 
supposed, that nervous impressions and impulses originate, and by the 
latter that they are conducted. Hence the grey matter forms the essential 
constituent of all the ganglionic centres, both those separated in the ganglia 
and those aggregated in the cerebro-spinal axis ; while the white matter is 
found in all the commissural portions of the .nei've-centres, and in all the 
cerebro-spinal nerves. Besides these two principal kinds of nervous matter. 
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there is found a third structure — chiefly in the sympathetic system — called 
the gelatinous nerve-tissue. 

The nervous substance is agaui divided into two different sgsteins. The 
first is connected directly with the {Treat central mass enclosed in tlu; skull 
and spine. This is called the cerehro-spinal system, and is divided into the 
brain (including the medulla oblongata), the spinal cord, the cranial nerves, 
the spinal nerves, and the ganglia connected with both those classes of 
nerves. The second, called the sympathctia system, is not directly connected 
with the brain or spinal cord, though it is so indirectly by meansi of its 
numerous communications with the cranial and spinal nerves. It consists 
of a double chain of ganglia, with the branches which go to and come 
from them. 

A third method of division of the nervous system is based upon the 
fmietioiis which it performs. On this principle it is divided into the 


Fxa. XXXVI. — Nerve-vesicles from tlie 
(Gasserian ganglion of the liuinan sub- 
jeot. 


A trloliiilar tme with defiiied bordei-. 0 . fts 
iiuoleiis, c. Its wuc’leolus. tf. Caudate v»"8ick*. 
e, Elun(?atcd vesiclo \vitli two jzronps of ijiu- 
irieiit particles, /. Vesicle surrounded by its 
sheath or capsuJu of nucleated particles. </. The 
same, the slioath only being iu focus. ^Ma^nilied 
300 diameters. 


Fi«. XXXVIT. — Nervf'-vesicles from llit^ inner 
part of the grey matter of tin* convolutions of 
the haman brain. Magnified 550 times. 



Nerve-cells : a. Larger. 6. Smaller. €. Nerve- fibre, with axi> 
cyliiitier. 



nervous system of animal life and the nervous system of organic life — the 
former substirving the higher functions- of volition, sensation, Ac., the 
latter those of growtli and nutrition. It is clear that the former qualitiSs 
reside mainly in the cerebi-o-sijinal system, while the intimate connection 
between ^be sympatluitic nerve and tlte gi’eat viscera renders it liigllly 
probable that the sympathetic system has mainly to do with the organi<; 
functions. Ooiisequently, the cerebro- spinal system was designated the 
system of animal life, and the sympatlietic the system of organic life. But 
the distinction, though true to a certain (ixteiit, is by no means com- 
plete, as the student may easily see by consulting the wo-rks of modern 
physiologists. 

The grey or vesicular nerrims stihstance is distinguished by its dai'k 
reddish-grey colom- and soft consistence. It is found in the brain, spinal 
cord, and -various ganglia, intermingled' with the fibrous nervous substance. 
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but is never found in the nerves. It is composed, as its name implies, of 
vesicles, or corpuscles, commonly called nerve- or ganglion-corpuscles, con- 
taining nuclei and nucleoli ; the vesicles being embedded either in a finely 
granular substance, as in the brain, or in a capsule of nucleated cells, as in 
the ganglia. Each .vesicle consists of a finely granular protoplasmic 
material, part of which is occasionally of a coarser kind, and of a reddish 
or yellowish-brown colour. No distinct limiting membrane or cell-wall has 
been ascertained to exist. The nucleus is, as a rule, a large, well-defined, 
round vesicular body, containing a nucleolus which is peculiarly clear and 
brilliant. The nerve-corpuscles vary in shape and size ; some are small, 
spherical, or ovoidal, with an uninterrupted outline. These forms are most 
numerous in the ganglia of the sympathetic. Others, called caudate or 
stellate uerve-coi’puscles, are characterised by their larger size, and from 


Fifj. XXXVIIL — IlLiman norve-tubes. Mag- 
nified 350 times. Tliree of them are fine, 
one of which is varicose, one of middling 
thickness, and with a ifiinple contour ; and 
three thick, two of wliich are doable con- 
toured, and one with grumoiia contents. 



Fig. XXXIX. — Magnified 300 
diameters. 


a. Nerve*tabe of the common ocl in water. Tfie 
<lelicttte line on it« exterior indioatt^s tlie tuhiilai* 
membrane. The dark doubln-edgt5d inner t>iie 
i.s the white Bubstauee of S<*.hwanii, slightly 
wrinkled, b. Th^^ same in ether. Several oii- 
globules have c<»alesctid in the interior, and others 
have accumulated around the e.xterior of the 
tul)e. Tlie white substance has in part disai)- 
peared. 




having one or more tail-liko processes issuing from them, which occasionally 
divide and subdivide into numerous branches. These processes are very 
delicate, appartmtly tubular, and contain a similar granular material to 
fhat found within the corpuscle. Some of the processes terminate in fine 
transparent fibres, wdiich become lost among the other elements of the 
m^rvous tissue ; others may be traced until, after losing their* granular 
appearance, they become continuous with an ordinary nerve-fibre. 

The white, otherwise called tubular or fibrous, ncn'mis jsubstanee is found 
constituting a great part of the brain and spinal cord, almost the whole of 
the cerebro- spinal nerves, and a great part of the sympathetic, and is made 
up ol fibres. These fibres are of two kinds — the medullated or white fibres, 
and non-medullated or grey fibres. 

The medullatqd fibres, when perfectly fresh, appear to be homogeneous ; 
but they soon separate into two parts, the wifite substance of Schwann and 
the axts-cylinder of Purkinje, the whole being enclosed in a membrane — the 
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ttihalar memhirvne* or iieariUmmaj-f or primitive sheath^ which at first 
appears structureless, but, when stained with nitrate of silver, is seen -to 
consist of nucleated endothelial cells. The white substance is regarded as 
being a fatty matter in a fiuid state, whicli insulates and protects the 
essential i)art of the nerve — the axia^vylinder. The partial coagulation of 
this white substance which follows on cooling gives the nerve-tube, when 
examined after death, a double contour — the darker part seen on the 
outside of the axis-cylind(3r being the white suhstance of Schirami, or medul- 
lary sheath. In consequeiice of the extreme delicacy of the tubular mem- 
brane, even slight pressure will often give nerve-tubes a varicose outline ; 
and drops of oil, from the transudation of the fatty matter, often form 
outside the tubular meml^rane. This is, of coiirst^, promoted by the action 
of ether. 

Fjg. XL. — Transverse section tliron^li a microscopic nerve, rf'presenting* a compound nerve- 
bundle, surrounded by perineurium. Mapfuitied 120 diameters. 

The medullated fibres are seen as circles with a central dot, viz., medullary slieath and axis- 
cylinder, in transverse section, 'i'hey are embedded in endoneurium, containing numerous 
nuclei, which belong to conned ive-tissiie cells of llie hitter. (Klein and Noble Smith.) 



jt). ■perinenrium, OOnsistinK of himinn? of fibrous coniio< tiv(' tirfRucs, ultoninfin^? wiih flatteiietl nucl(*ated coiiiiootivo- 
tiaaue ctslJs. L ,Lympb‘S])fico between perineurium und surfttcxi of nerve-buinlle. 

The axis-cylinder constitutes about one-lialf or onc-tbird of the nerve- 
tube, the white substance btuixg greater in proportion in the nerves than 
in the central organs. The axis-cylinder is perfectly transparent, and is» 
therefore indistinguishable in a perfectly fresh and natural state of the 
nerve. It, is described by Kolliker as being distinguished from the white 
substance by the fact that, though soft and flexible, it is not fluid and 
viscid, but firm and elastic, somewhat like coagulated albumen, with which 
it appears for the most part also to agree in its chemical characters. As 
ordinarily seen it appears pale and homogeneous, or more rarely finely 
granular or striated. 

Besides these nerve-fibres, which consist of two distinct parts, others are 

• Dr. Beale describes and figures coses in which several fibres, some Yith, others without 
the white substance, are enclosed in a common tubular membrane. See Phil. Tram., 1862. 

t In older histological works the term * neurilemma ’ is used to designate the fibrous 
envelope of the whole nerve, now called ‘ perineurium.’ 
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described, as modifications of the medullated nerve-fibres. Some of these 
consist of the axis-cylinder only, and have been termed naked axis-cylinders. 
They present a distinct longitudinal striation, and are best seen as the pro- 
cesses of the ganglion-cells, which after a short course become invested wdth 
a medullary sheath, and are thus converted into medullated fibres. A 
second variety is found in the form of very minute threads, or primitive 
nerve-fibrils, which are perfectly destitute of any visible structure, and only 
recognised as nerves by their connection with ganglionic cells, or with 
obvious nerve-tubes.* They are to be found in connection with the peri- 
pheral termination of some of the nerves, especially of those of the special 
senses. For example, the centric processes of the ‘ cells of Schultze ’ in 
the olfactory region are believed to consist of these primitive nerve-fibrils. 

The finely striated apj)earance of the first variety, those which consist of 
the axis-cylinder and its , membranous investment, renders it probable that 
they are formed by an aggregation of the primitive fibrillae of which the 
second variety are composed. They have there- 
fore been termed ‘primitive fibril bundles or 
fasciculi ’ (Schultze). 

Thus three differ<!nt kinds of white nerve- 
fibres are described by recent authorities — viz. 

I, those which consist of the axis-cylinder, 
ensheathed in the white substance of Schwann, 
the whole being invested by the tubular mem- 
brane : 2, those which consist of the axis- 
cylinder and medullary membrane only ; and 
3, the primitive fibidls, of which it is believed 
that the axis-cylinder of the more composite 
nerves is made up.f 

Non-medidkUed Fibres . — Most of the nerves 
of the sympathetic system, and some of the 
cerebro- spinal (see especially the description of 
the olfactory nerve, infra, p. 501), consist of a 
fourth description of nervous fibres,^ which are 
called the grey or gelatinous nerve-fibres (fibres of 
Remak). (Fig. XLI.) These consist of a bundle of finely granular fibrill® 
enclosed in a sheath. Nuclei may be detected at intervals in each fibre, 
which Schultze believes to be situated in the sheath of the nerve. In 
external appearance the gelatinous nerves are semi-transparent, and grey or 
yellowish-grey. The individual fibres vary in size— most of them being of 
smaller size than in the cerebro- spinal nerves, so that the average size of the 
latter is given at ^oVo a o'o 0 of an inch, and of the former at only half 
that size ; but, on the one hand, the smallest fibrils of the cerebro-spinal 

• Schultze (Strieker's Handhuch, fig. 17, p. 109) represents these primitive fibrils, both in 
their connection with ganglion-cells and with laig^er nerves. See also below, fig. LIV. 

t Schultze believes that the primitive fibrils are the essential element of all nerves ; thus, 
according to him, the essential difference between the gelatinous and the ordinary nerve- 
fibrils consists in the abeence from the former of tlte white substance (medulla) of Schwann, 
while the tubular membrane is present. The small nerve-fibres, on the other hand, described 
as primitive fibrils ,or naked axis-cylinders, are either destitute of any investment, or sur- 
rounded merely by a structureless basement-membrane. 

f The real nature of these fibres has been doubted by several authors. It seems better, 
however, and more consonant with the prevalent opinion, to describe them as truly nervous. 


Fjo. XLT. — A small nervous 
brauc.h from 1 he sy mpatlu^tic 
of a maimual. 
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system are, as we have seen, of hardly appreciable thickness ; while, on the 
other, some of the gelatinous fibres (especially those in the olfactory bulb) 
are said to be thi'ee or fom’ times as thick as those of the cerebro-spinal 
nerves. 

Chemical Compoaition . — The following analysis, by Lassaigne, represents 
the relative proportion of the different constituents conij^osing t^e grey and 
white matter of the brain : — 


W ater 

Albuminous matter . 
Colourless fat, ' . 

Red fat 

OsmaKome ani lactat<*s 
Phosphates 


Gj*ev 

White 

85-2 

73*0 

7-5 

9-9 

I'O 

13*9 

37 

0*9 

J-4 

lO 

I '2 

^'3 
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It appears from this analysis that the certdtral substance consists of 
albumen, dissolved in water, combined with fatty matters and salts. Thtt 
fatty matters consist of cerebriu, neurin, and lecithin. The two latter were 
first described by Liebreich as a crystalline phosphuretted fat, which he 
termed protapon. It s(^ems probable, however, that it is simply a mixture 
of neurin and lecithin. Cholesttsrine is also described as one of the 
chemical constituents of the nervous tissiies, being found in conjmiction 
with lecithin. The salts are the i)ho8phate8 of potash, soda, lime, magnesia, 
and iron, sulphate of potash and chloride of sodium, with traces of silica. 
According to VatKjuelin, the cord contains a larger proportion of fat than 
tlu) brain ; and, according to Ij’Heritier, the nerves contain more albumen 
and more soft fat than the Inain. 

With regard to the constitution of the different portions of the nervous 
system, the cerebro-spinal axis is composed of the two above-described 
kinds of nervous structure, intermingled in various proportions, and having 
in the brain a very intricate ai’rangement, which can only be fully under- 
stood by a cai’eful study of the details of its descriptive anatomy in the 
sequel. The grey or vesicular nervous matter is found partly on the sur- 
face of the brain, forming the convolutions of the cerebrum, which are in 
the most direct relation to the mental faculties, and the lamina) of the 
cerebellum, the functions of which ai'e still a matter of dispute. Again, 
gi'fiy matter is found in the interior of the brain, collected into large and 
distinct masses or ganglionic bodies, such as the corpus striatum, optic 
thalamus, and corpora quadrigemina ; the functions of which bodies, so far 
as they have been ascertained, have been found to be connected with some 
of the mait-n organic endowments of the body, such as voluntary motion, 
sensation, sight. Finally, grey matter is found intermingled intimately 
with th^ white, and without definite arrangement, as in the corpora 
dentata of the medulla and cerebellum, or the grey matter in the Pons and 
the floor of the fourth ventricle. Such scattered masfees of grey matter 
are, in many instances at any rate, connected to all appearance with the 
origin of particular nerves. In other situations their use is as yet unknown. 

The proper nervous matter, both in the brain and, spinal cord, is 
traversed and supported by a network of fine connective tissue (see fig. 
XLVIl.). This has been termed by Virchow the neuroglia, and is supposed 
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to be the source of one of the forms of the tumour described by that author 
under the name of glioma. ^ 

The white matter of the brain is divisible into four distinct classes of 
libres. There are, in the first idace, the nerves which arise in the grey 
matter, and pass out through the cranial foramina. Next, the fibres whi^h 
connect tl^ brain with the spinal cord ; that is to say, those which are usually 
traced upwards from the columns of the spinal cord, through the medulla 
<)blongata into the encpphalon, chiefly by means of the anterior pyramids, 
fasciculi teretes and restiform bodies, jmssing through the Pons and crura 
cerebri to expand into the corpora striata, optic thalami, and convolutions 
(cox'ona radiata), and, by means of the restiform bodies, into the cerebellum. 

The other two classes of white fibres in the brain are commissural ; 
some of the commissures serving to connect different parts of the same 
hemisphere together (as y^ie fornix, the processus cerebello ad testes, &c.), 
or even different parts of the same section or organ, as the arciform fibres 
of the medulla. Most of these commissures are longittidinal ; while others 
— as the corpus calloSsum and the transverse fibres of the Pons Varolii — are 
transverse, serving to connect opposite hemisphert^s together, and thus 
probably securing the single action of a doul)le organ. 

The following is Dr. Lockhart Clarke’s account of the intimate structure 
of the cerebral convolutions : — 

♦ ‘ Most of the convolutions, when properly examined, may be seen to 
consist of at least seven distinct and concentric layers of nervous substance, 
which are alternately paler and darker from the circumference to the 
centre. The laminated structure is most strongly marked at the extremity of 
the j>osterior lobe. In this situation all the nerve-cells are small, but differ 
considerably in shape, and are much more abundant in some layers than in 
others. In the superficial layer, which is pale, they are round, oval, fusi- 
form, and angular, but not numerous. The second and dai'ker layer is 
densely crowded with cells of a similar kind, in company with others that 
are pyriform and pyramidal, and lie with their tapering ends either towai'ds 
the surface or parallel with it, in connection with fibres which run in 
corresponding directions. The broader ends of the pyramidal cells give off 
two, three, four, or more processes, which run partly through the white 
axis of the convolution, and in part horizontally along the plane of the 
layer, to be continuous, like those at the opposite ends of the cells, with 
nerve^fibres running in different directions. The third layer is of a much 
^paler colom*. It is crossed, however, at right angles by narrow and 
elongated groups of small cells and nuclei of the same general appearance 
as those of the preceding layer. These groups are sepai'ated from each 
other by bundles of fibres, radiating towards the surface from 4;he central 
white axis of the convolution, and together with them form a beautiful 
fan-like structure. The fourth layer also contains elongated groups of small 
cells and nuclei, radiating at right angles to its plane ; but the groups are 
broader, more regtilar, and, together with the bundles of fibres between 
them, present a more distinctly fan-like structure. The fifth layer is again 
paler and somewhat white. It contains, however, cells and nuclei which 
have a general resemblance to those of the preceding layers, but they ex- 
h^it only a faintly radiating arrangement. The sixth and most internal 
layer is reddish-grey. It not only abounds in cells like those already 
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described, but contains others that are rather larger. It is only here and 
there that the cells are collected into elongated groups, which give the 
appearance of radiations. * On its under side it gradually blends with the 
central white axis of the convolution, into which its cells are scattered for 
scjme distance. 

%- 

Fig. XLII. — Vortical soctioii through the grey matter of the human cerebelluiJI Magnified 
about loo diameters. (Klein and Noble Smith.) 



n. Tho Huixjrficial, so-callod molecular, or (bettor) fibrillar layer, containing in a matris of fine nerve-networks the 
. dichotomously branched processes of the large ganglion-cells of Purkinje, that form the second, layer b. The nuclbi 
of the fibrillar layer belongs partly to small gaiiglion-cells, partly to Deiters’ neuroglia-cells. Two branched capil- 
lary blood-vessels are seen at the upi^r part, passing into the grey matter from the free surface, *.e. from the pla 
mater, c. Nuclear layer containing, in a fine nerve-network, numerous groups of nucleated cells, of which the nuclei 
only are visit>le. d. Part of white substance. 

The nerve-network has been omitted in tin; larger figure for the sake of clearness. It is seen in n, which shows one of 
the ganglion-cells of Purkinje with its dicbotomously branched processes, and a portion of the adjoining nmilear and 
fibrillar layers. Nearer the surfa<’e the mesh<!s of the nerve-network become more elongated, as if they were stretchcid 
out 1n a direction vertical to the surface. At the surface, however, they are like those here represented, but 
smaller* « 

‘ The seventh layer is this central white stem or axis- of the convolution. 
On every side it gives olf bundles of fibres, which diverge in all directions, 
in a fan-like manner, towards the surface, through the several grey 
layers. As they pass between the elongated and radiating groups of cells 
in the inner grey layers, some of them become continuous with the pro- 
cesses of the cells in the same section or plane, but others bend round and 
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run horizontally, both in a transverse and longitudinal direction (in refer- 
ence to the course of the entire convolution), and with various degrees of 
obliquity. While the bundles themselves are by this means reduced in 
size, their component fibres become finer in proportion as they traverse 
the layers towards the surface — in consequence, apparently, of branches 
which they give off to be connected with cells in their course. Those which 
reach the <^^ater grey layer are reduced to the finest dimensions, and form 
a close network, with which the nuclei and cells are iti connection. 

‘ B(*Bid(!S these fibres, which diverge from the central white axis of the 
convolution, another set, springing from the same source, conv<!rge or 
leather curve inwards from opposite sides, to form arches along some of 
the grey layers. These arciforjn fibres run in different planes — trans- 
versely, obliquely, and longitudinally — and appear to be partly contimious 
with those of tbc', diverging set which bend round, as already stated, to 
follow a simihir course. *A11 tluise fibr(!s establish an infinite number of 
communications in every direction, between different parts of each con- 
volution, between different convolutions, and between these and the central 
white substance.’ 

Dr. Clai’ke then goes on to describe in detail the minuter differences 
which exist between tlm stnicture of the convolutions in different jiarts t)f 
the brain.* 

Cerebellum . — The cortex of the cerebellum ju’esciiits a remarkable 
structure. Exttjrnally, beneath the pia mater is a layer of transparent 
tissue, like neuroglia, traversed by delicate fibres running up from the 
large nerve-cells found below it, and containing, like the neuroglia, 
granular nuclei. Some of these gi-anules AVere descjribed by Lockhart Clarke 
as connected with the processes of the nerv(^-cells; which lie immediately 
beneath. Those ai-e called the cells of Purkinje, and are arranged in a 
single layer, Ayith nerve-fibres interspersed. Below this layer is the inner 
or granular layer, consisting of a thick aggregation of dsirk gi'anulcs among 
a number of fine nerve-tubes. Lower down is the medullary centre, con- 
sisting mainly of fibrous nervous structure. (Fig. XLII.) 

Sjnnal Cord . — In the sjAinal cord, on the other hand, the grey matter is 
entirely in tlie interior of the organ, and is collected together into one 
central mass, while the whole of the white matter is external, and is 
arranged into the various columns and commissures described at pp. 469 
et seq. We shall here merely give an account of the intimate structure of 
the cord, which is condensed from the researches of Dr. Lockhart Clarke.f 
* The white substance of the cord consists of medullated nerve-fibres, 
with blood-vessels and a delicate connective tissue, the neuroglia. On trans- 
verse section of the white substance of the cord, a very striking .object is 
presented. It is seen to be studded all over with minute dots, surrounded 
by a white area, and this again by a dark circle. (Fig. XL VII.) This is 
due to the longitudinal medullated fibres seen on section. The dot is the 
axis-cylinder, the white area the substance of Schwann, and the dark circle 
the tubular membrane of the fibres, which seems to consist of several 
laminas. Externally the neuroglia is seen to form a delicate connective 

* See Dr. Clarke’a summary of his researches on this suhject in Maudsley on the I'alhdogy 
awl Pht/tioloffi/ of Mind, pp. 60-3. 

t PM. Trow*., 1851-1853, part iii, ; 1858, part i. ; 1859, part i. ; 1862, partii. 
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sheath round the outer surface of the cord, from which numerous septa pass 
in to separate the respective bundles of fibres. Thus it will be seen that the 
greater bulk of the white matter of the cord is made up of longitudinal 
raedullated fibres, which are arranged in groups forming the anterior, 
lateral, and posterior columns. 

There are, however, also oblique and transverse fibres in the white 
substance. These are principally found (i) at the bottom of tlft anterior 

Fig. XLIII. — Transverse section througli the cervical portion of the spinal coixl of a calf. 
Magnified 40 diameters. (Klein and Noble Smith.) 



The white matter of the cord, subdivided by septa of connective tlasuo, a’, extcndincr from the pla mater to the 
f^rey matter, which is seen iii the Interior with Its ganglion-cells. The dots around this show divided nerve-ttbres, 
which exist, but are not shown, in the other parts of the white substance. The central canal is seen in the grey 
matter. 

median fissure, forming the anterior commissure ; the fibres passing from 
the grey matter of the anterior horn on one side to the white matter of the 
anterior column of the opposite side ; ( 2 ) horizontal or oblique fibres passing 
from the roots of the nerves into the grey matter ; and (3) fibres leaving the 
grey matter and pursuing a longer or shorter horizontaf course between 
the bundles of longitudinal fibres with which many of them are continuous; 
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The grey substance of the cord occiipies its central part in the shape of 
two crescentic horns, joined together by a commissure. Each of these 
crescents has an anterior and a posterior cornu. 

T!:h.e posterior horn consists of 
two parts— the caput cornn, or ex- 
panded extremity of the horn (fig. 

XLV.), rotind which is a lighter 
si^ace or lamina, of gelatinous 
substance ; and the cerrir cornu, 
or narrower portion, wdiich con- 
nects it with the rest of the grey 
substance. 

The. gehitinous substance is 
a peculiar acciimulation of neu- 
roglia (Klein), and has been 
named by Rolando the substantia 
cincrca, (jclatinosa. 

The anterior lurm of * tlu' 
grey substance in the cervical 
and lumbar swellings, where it 
gives origin t(» the nerves of th(' 
extremities, is much larger than in any other rt^gion, and contains several 
distinct groups of large and variously shape<l cells. 

The grey commissure is situated behind the white commissure, which 

Fjo. XLV. — Transverse section of tlie grey substance of the spinal coni through tho middle 
of the lumbar enlargement. On the left sid»>. of the figure groups of large cells are «i'P 71 ; 
on tho right side, the course of the fibres is shown without the cells. Magnified 13 dia- 
meters. — J. L. OiiAKKE del. 



separates it from the bottom of the anterior median fissui’e. In it is a 
central canal, lined by epithelium, around which is a layer of neuroglia of 


Fia. XLIV. — Transverse section of the grey sub- 
stance of the spintil cord, near the middle of 
the dorsal region. Magiiitied 13 diameters. 

J. L. Clarke deL 
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considerable thickness, the central grey nucleus of KoUiker. The grey 
substance of the cord consists of — i, nerve-fibres of variable, but smaller 
average diameter than those of the columns; 2, nerve-cells of various 
shapes and sizes, with from two to eight processes ; 3, blood-vessels and 
connective tissue. 

The nen'e-fibres of the grey matter are for the most part composed of a 
minute and dense network of minute fibrils, which is termed Gerlach’s 
nerve network,’ intermingled with nerves of a larger size. This network 
is continuous with the medullated fibres of the posterior nerve-roots on 
the one hand (Deiters), and with the branched processes of the ganglion- 
cells on the other (Gerlach), so that the cells are connected with the fibres 


Fig. XLVI. — Longitudinal section 

of the white and grey substance of Fib. XLVII. — Transverse section through the white 
the spinal cord, through the middle matter of the spigal cord of a calf. Magnified 

of the lumbar enlargement. Mag. about 300 diameters. (Klein and Noble Smith.) 

14 diam. — J. L. Clakku del. 
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In tlio upper part are shown two isolated flatteruHl nucleated cells 
of the neuroglia, under a somewhat higher power than the rest. 
In the bulk of the figure the nerve-fibres are seen in transverse 
stxition. They are of different siaes, and possess a laminated 
medullary sheath surrounding the axis-cylinder ; which was 
deeply stained in the pi-epamtion, and is here reprcisentetl by a 
black dot. The nefve-flbrcs are embtidded in the neuroglia. This 
contains, in a matrix, which apiiears sometimes granular, some- 
times homogeneous, numerous elastic fibrils, scon here in trans- 
verse. section as minute dots, on account of their having a course 
jiarallel to the long axis of the cord. Amongst the neuroglia are 
also leoa two branched connective tissue-cells — ncui-oglia-cells. 


only indirectly through the nerve network. The arrangement of the fibred 
in the anterior horn of the grey matter appears to be somewhat different ; 
here the nerve-fibres of the anterior root are dire-ctly continuous with some 
of the processes of tlie ganglion-cells, others of the processes communicating 
with Gerlach’s nerve network. 

The nerre-ceUs of the gi'ey matter are of two kinds, 'large branched 
nerve-vesicles which are collected into gi'oups, and small round cells which 
resemble free nuclei, and ore found scattered throughout the whole of the 
grey matter. 

In the anterior horn there are two or three groups of nerve- vesicles, one 
at the outer part of the cornu, and one, sometimes two, in the anterior 
portion (fig. XLV.). In the posteriolr horn, occupying the whole inner 
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half of the cervix, is a^oup of nervc-cells, called the posterior vesievlar 
column. 

At the junction of the anterior and posterior cornu, in the outer portion 
of the grey matter, is a third group of cells, the Iractus intermedio-lateralis. 
In the cervical region of the cord these cells extend in amongst the fibres of 
the white matter of the lateral column. 

Origin of the Spinal Kerres in the Cord . — -The jmsterior roofs are larger 
than the anterior; but their component filaments are finer and more 
delicate. They are attached to the cord at the junction of the lateral and 
posterior columns, and at once enter the posterior horn of grey matter ; 
either directly through the substantia gelatinosa, or indirectly, by passing 
through the posterior column and entering the grey substance in front of 
the cajiut cornu. The former pass upwards and downwards and become 
continuous with Gerlach’s nerve network, some of the fibres extending 
ac.ross the commissure to the opposite side of the cord ; others reacliing thi; 
anterior column on the same side;. The latter fibrc‘.s enter tlic jiosterior 
vesicular coliamn, and some passing through it run longitudinally in the 
jwsterior column. (Figs. XLV., XL VI.) 

The anterior roots are attached exclusively to the anterior column, or 
rather to the anterior part of the antcu’o-lateral columns, for thert'. is no 
antero-lateral ./fxs«rc dividing the anterior from the lateral cohimn. Within 
the grey substance the fibrils cross each other, and diverge in all direc- 
tions, like the expanded hairs of a brush (figs. XLV., XLVI.), some of them 
running more or less longitudinally upwards and downwards ; and others 
decussating with those of the opposite side through the anterior commis- 
sure in front of the central canal. 

All the fibres of both roots of the nerves proceed through the white 
columns into the grey substance, with, perhaps, the exception of some 
which appear to run longitudinally in the posterior columns ; but whetln.'v 
these latter fibres of the posterior roots xiltiraately enter the grey substanct*. 
of the cord, after a very obli(|ue course, or whether they i^roceed upwards 
to the brain, is uncertain. 

The Central Canal of the. Spinal Cord (fig. XL VIII.). — In the foetus, until 
after the sixth month, a canal, continuous with the general ventricular cavity 
of the brain, extends throughout the entire length of the spinal cord, formed 
by the closing-in of a previously open groove. 

In the adult this canal can only be seen at the \ipper part of the cord, 
extending from the point of the calamus scriptorius, in the floor of the 
lOiu'th ventricle, for about hjilf an inch down the centre of the cord, where 
it terminates in a caJ-de-sae ; the remnant of the canal being just visible 
in a section of the cord as a small pale spot, corresponding to the centre of 
the grey commissure : its cavity is lined with a layer of cylindrical ciliated 
epithelium. In some cases this canal remains pervious throughout the 
whole length of the cord. 

The Ganglia may be regarded as separate and independent nervous 
centres, of smaller size and less complex structure than the brain, con- 
nected with each other, with the cerebro-spinal axis, and with the nerves in 
various sitxiations. They are found on the posterior root of each of the 
spinal nerves ; on the posterior or sensory root of the fifth cranial nerve ; 
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on the facial nerve ; on the gloseo-pharyngeal and pneumogastric nervce ; 
in a connected series along each side of the vertebral column, forming the 
trunk of the sympathetic ; on the branches of that nerve, and at the point 
of junction of those branches with the cerebro-spinal nerves. On section, 
they are seen to consist of a reddish-grey substance, traversed by numerous 
white nerve-fibres : they vary considerably in form and size ; the largest 
are found in the cavity of the abdomen ; the smallest, not visible with the 
naked eye, exist in considerable numbers upon the nerves distributed to 
the different viscera. The ganglia are invested by a smooth and firm 
closely- adhering membranous envelope, consisting of dense, Jireolar tissue ; 
this sheath is continuous with the perineurium of the nerves, and sends 


Fifi. XTA"iII.-~ From a transverse sent ion 
through the spinal canal of a calf. Mag- 
nitied about i8o diameters, showing part 
of the central canal and the tissue imme- 
diately around it, viz. the central grey 
nucleus, (Klein and Noble Smith.) 



Thi’ canal is lined with cpithclinin, composed of ciliated 
more or less conical cells ; in most- ioritanecH a fila- 
mentous proce.sR passes Irom tin? cell into tiie 
underneath. Tliis tiH.siic contains, in a ii.valiiie 
matrix, a network of fibrils ; most of these run lioH- 
y.ontally, others have a lonp;itudi)>al course, and 
api)car therefore liere cut transversely, os small 
dots. The nuclei corms])Ond to the cells o!' the 
nf3Urof?Ua, the cell-subsUuice not being- shown. Botli 
the nuclei of the iieurngll.i-cells and those of tlic 
epithelium contain three or more large disc-shaixd 
particles. 


Fjg. XLIX. — Section through a micro- 
S(*opic ganglLpn. Magnihed 300 diameters. 
(Klein and Noble Smith.) 



c. Ciipsuh' of th«' ganglion. Nervc-fibrcK passing 
out of the ganglion. The nerve-fibres w’hicfi 
entered tlu^ g.'mglion arc iiotrcpnisi'iited. The nerve- 
fibres are ordinary mcdullnTed libre.s, but the details 
of their structure arc m)t abown, t)W)ng to t he low 
magnifying power. The ganglion-cells arc inw-sted 
by a sj^ccial cai)sule, lined by a few nuclei, which are. 
lierercitrcRcntr*d as if contained itt the capsule. 


numei-ouB proceBBefe into the interior of the ganglion, which KU]>port the^ 
blood-vesselB BUpplying its subetance. 

In Rtructure, all ganglia are eBsentially similar, coiiKisting of the same 
structural “elements as the other nervous centres^ — viz., a collection of 
reticular nervous nintter, traversed by tubular and gedatinons nerve -fibres. 
The vesicular nervous matter couBists of nerve-cells or ganglion-globules, 
most of which appear free, and of a round or oval form ; "these are more 
especially seated near the surface of the ganglion ; others have caudate 
processes, and give origin to nerve-fibres. In the ganglion, the nerve-cells 
are usually enclosed in a cai)BUle of granular corpuscles and fibres. The 
tubular nerve-fibres run through the ganglion, some being collected into 
bundles, while others, separating from each other, take a cii'cuitous cotirse 
among the nerve-cells before leaving the ganglion. 
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The Nerves are roxind or flattened cords, Ivhich are connected at one 
end with the cerebro-spinal centre or with the ganglia, and ai’e distributed 
at the other end to the vai’ious textures of the body ; they are subdivided 
into two great classes, the cerebro*spinal, which proceed from the cerebro- 
spinal axis, and the sympathetic or ganglionic nerves, which proceed from 
the ganglia of the sympathetic. 

The Cerebro-spinal nerves consist of numerous nerve-fibres, collected 
together and enclosed in a membranous sheath. A small bimdle of primi- 
tive fibi-es, enclosed in a tubular sheath, is called a, funiculus : if the nerve 
is of small size it may consist only of a single funiculus, but if large, the 
funiculi are collected together into larger bundles or fascieuli ; and are 
bound together in a commttn membranous investment, termed the sheath. 
In structure, the common sheath investing the whole nerve, as well as the 
septa given off from the sheath,, and which sei)arate the fasciculi, consist 
of arwlar tissue, composed of white and yellow elastic fibres, the latter 
existing in gi'eat abundance. The tubular sheath of the funiculi, or 
perinenriim , consists of a fine, smooth, transparent membrane, which mH.y 
be easily separated, in the form of a tube, fi’om the fibres it encloses ; in 
structure, it is for the most part a simj)le and homogeneous transparent 
film, occasionally composed of numerous minute reticular fibres. 

Fifl. L. — A node of Ranvier of li medullated nerve-fibre, viewed from above, magnified about 
750 diameters. The medullary sheath is discontinuous at the node, whereas the axis- 
cylinder passe.s from one segment into the other. At the node the sheath of Schwann 
appeara tnickened. (Klein and Noble Smith.) 



The cerebro-spinal nerves consist almost exclusively of the medullated 
nerve-fibres, the non-medullated fibres existing in very small proportion. 

In the medullated nerve-fibres Eanvier has lately pointed out a peculiar 
arrangement, brought into view by the action of osmic acid, and to which 
the name of the nodes of lianrier is given. The axis-cylinder and the 
medullary substance are stained black by the reagent, while the tubuHir 
sheath is unstained. Each fibre, when so treated, is seen to be interrupted 
at regular intervals by a break in the white substance of Schwann, and at 
these breaks or nodes the tubular membrane seems to turn in and invest 
‘the axis-cylinder, which runs uninterrupted across the break. A nucleus is 
also thus brought into view in the centre of each segment of the nerve, 
lying in the tubular sheath. » 

The blood-vessels supplying a nerve terminate in a minute capillary 
plexus, the vessels composing'which run, for the most part, parallel with 
the funiculi ; they are connected together by short transverse vessels, form- 
ing narrow oblong meshes, similar to the capillary system of muscle. 

The nerve-fibres, as far as is at present known, do not coalesce, but 
pursue an uninterrupted course from the centre to the periphery. In 
separating a n^rve, however, into its component funiculi, it may be seen 
that they do not pursue a perfectly insulated course, but occasionally join 
at a very acute angle with other funiculi proceeding in the same direction ; 
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from which branches are given off to join again in like manner witli 
otiier funiculi. It must be remembered, however, that in these communi- 
cations the nerve-fibres do not coalesce, but merely pass into the sheath of 
the adjacent nerve, become intermixed with its nerve-fibres, and again pass 
on to become blended with the nerve-fibres in some adjoining fasciculus. 

Nerves, in their course, subdivide into branches, and these frequently 
communicate with branches of a neighbouring nerve. In the subdivision 
of a nerve, the filaments of which it is composed are continued from the 
trunk into the branches, and at their junction Vith the branches of neigh- 
bouring nerves the filaments pass to become intermixed with those of the 
other nerve in their further progress ; in no instance, however, have the 
separate nerve-fibres been shown to inosculate. 

The communications which take place between two or more nerv es form 
what is called a plexus. Sometimes a plexus is formed by the primary 
branches of the trunks of the nerves, as the cervical, brachial, lumbar, and 
sacral plexuses, and occasionally by the terminal fasciculi, as in the plexuses 
foi’ined at the periphery of the body. In the formation of a plexus the com- 
ponent nerves divide, then join, and again subdivide in such a complex 
manner that the individual fasciculi become interlaced most intricately ; so 
that each branch leaving a plexus may contain filaments from each of the 
primary nervous trunks which form it. In the formation also of the 
smaller plexuses at the periphery of the body, there is a free interchange of 
the fasciculi and primitive fibrils. In each case, however, the individual fila- 
ments remain separate and distinct, and do not inosculate with each other. 

It is probable that, through this interchange of fibres, the different 
branches jjassing off from a plexus have a more extensive conmndion with 
the spinal cord than if they each had proceeded to be distributed without 
such connection with other nerves. Consequently, the parts supplied 
by these nerves have more extended relations with the nervous centres ; by 
this means, also, groups of muscles may be associated for combined action. 

The Sympathetic nerve consists of medullated and non-medullated fibres, 
intermixed with a varying proportion of filamentous areolar tissue, and en- 
closed in a sheath formed of fibro-areolar tissue. (Fig. XLI.) The medullated 
fibres are, for the most part, smaller than those composing the cerebro-spinal 
nerves ; their double contotxr is less distinct, and, according to Eemak, they 
present nuclei similar to those found in the gelatinous nerve-fibres. Those 
branches of the sympathetic wdiich present a W'ell-marked grey colour 
are composed more especially of gelatinous nerve-fibres, intermixed with 
a few medullated fibres ; whilst those of a white colour contain more of th4 
latter fibres and a few of the former. Occasionally the grey and white 
cords run- together in a single nerve, without any intermixture, as in the 
branches of communication between the sympathetic gaiigha and the spinal 
nerves, or in the communicating cords between the ganglia. 

The nerve-fibres, both of the cerebro-spinal and sympathetic system, 
convey impressions of a twofold kind. The sensirry nerves, called also 
centripetal or afferent nerves, transmit to the nervous centres impressions 
made upon the peripheral extremities of the nerves, and in this way the 
mind, through the medium of the brain, becomes conscious of external 
objects. The motor nerves, called also centrifugal or efferent nerves, 
transmit impressions from the nervous centres to the parts to which the 
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nerves are distributed, these impressions either exciting muscular contrac- 
tions, or influtincing the jjrocesses of nutrition, growth, and secretion. 

Terminations of Nerres . — By the expression ‘ the termination of nerve- 
fibres ’ is signified their connections with the nerve-centres and with the 
parts which they supply. The former are called their central, the latter 
their peripheral terminations. With regard to the central terminations 
of the nerves, little is as yet certainly known.* The nerve-cells, or nerve- 
corpuscles, above figured, have been regarded as the central origin of the 
fibres with which they are connected ; and it is very probable that in many 
cases they are so. There are instances, however, in which such cells occur 
as mere nucleated swellings in the course of a nerve, and in these cases 
they obviously cannot be regarded as being in any sense the origins of the 
nerves. In other cases, as in the nerve-cells in the anterior horn of the 
grey matter of the cord, there are numerous processes springing out of the 
cell : one of these (and, according to Deiters, one only) is recognised as an 
axis-cylinder ; the others are tibrillae, which are continuous with similar 
fibrillse, of which under high })owers the apparently granular contents of the 
cell are found to bt; composed, and which appeal*, therefore, simply to run 
through the cell. The fibrilJai may be, and probably are, primitive nervous 
fibrils, but they are so delicate that it has not as yet been found possible to 
ascertain their destination. With regard also to the axis-cylinder which is 
seen jiroceeding out of tins ganglionic corpuscle, although it is highly probable 
that it originates in that corpuscle, the fact has not been proved — nor has 
its relation to the nucleus of the corpuscle been demonstrated. In fine, all 
that, is known on the subject is, that many of the fibrillae and axis-cylinders 
can be shown cither hi originatt) in or to pass through ganglionic corpuscles 
(or nerve-cells), and other nerves can be shown to contain such nerve-cells 
in their int(n-ior at certaui parts of their course. But whether in the case of 
such connection in one of the central organs the cell is to be regarded as the 
origin of the nervous fibril, or whether the fibril merely passes through the 
cell (as some observers believe), just in the same manner as nerves pass 
through ganglia, lias not been determined. If the latter view be correct, it 
may be that nerves have really no central termination, but that their fibrils 
start from their peripheral distribution, travel to the nervous centre, are 
there brought into connection with the nerve-cells, and thence return to 
their distribution. However, in the present state of anatomical knowledge, 
the more probable opinion seems to be that which is usually entertained : 
viz., that each nerve-fibre is connected somewhere with a ganglionic 
fcorjmscle which is to be regarded as its central termination or origin. 
Dr. Beale asserts that even in those ganglion-cells w^hich appear either 
altogether destitute of processes, or unipolar, numerous fibres can be seen 
proceeding out of them if the proper reagents be used and very high powers 
employed. ’ 

The peripheral connections, or terminations of the nerve-fibres, are some- 
what more easy to ascertain, though even as to these a great difference exists 

• One of the most recent and most distinguished ohservem on this subject, Max Schultze, 
speaks thus; ‘In the present state of our knowledge We are not in a position to assign its 
central origin to any'single primitive fibril of the nervous system, however certainly we may 
have discovered the peripheral terminations of a great part of them.’- — Schultze, in Strieker's 
Handbwsh, i86S, p. 134. 
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with respect to minute details. Thfey are usually and naturally studied in 
the sensory and motor nerves separately. 

Sensory nerves sometimes terminate in minute plexuses in the subcuta- 
neous or submucous areolar tissue. Dr. Sharpey says that he has seen the 
ultimate fibres of these minute plexuses come into close contact with the 
connective-tissue corpuscles, but has not been able to trace any distmct con- 
nection between them. Frey has lately described and figured a large number 
of microscopic ganglia on this submucous nervous plexus. Similar ganglia 
were long ago described by J. Muller in the corpora cavernosa, and they 
may apparently be met with in many other parts, as in Meissner’s plexus 
(fig. 376, p. 665). 

The white substance of Schwann and the tubular sheath usually dis- 
appear as the nerve approaches its termination, leaving only the axis- 
cylinder invested by its proper basement-membrane, on which nuclei can 
be seen at intervals, and in many cases the axis-cylinder itself breaks up 
into the primitive fibrils. In some parts, however, the fibres appear to 
be enclosed up to their termination in a sheath which is either a prolonga- 
tion of the perineurium, or a continuation of the neurilemma. The differ- 
ences of opinion prevailing on the question of the ultimate distribxition of 
the nerve-fibres depend on their extreme delicacy and the consequent great 
difficulty of following individual fibres in continuity. Hence what some 
observers describe as a free end in which the nerve terminates, othei's 
regard as merely a bending of the fibre where it becomes lost to sight, or 
a spot where it is lost sight of in consequence of the power used being 
too low, or from difficulty in focussing. These ultimate fibres, it should 
be remembered, are structureless, and can therefore only be recognised 
positively as nervous by their continuity with a luirve of more comidex 
structure. 

In the papillBB of the skin, or mucous membrane, and on the surface of 
various membranes (conjunctiva, mesentery, &c.), three different kinds of 
terminal organs have been found ctmnected with the nerves ; viz., the end- 
bulbs of Krause, the tactile corpuscles of Rudolph Wagner, and the Pacinian 
corpuscles. 

The end-bulbs of Krause are small cajisules of connective tissue, in 
which nuclei can be detected by reagents, and in which one or more nerve- 
fibrils terminate either in a coiled plexiform mass or in a bulbous extremity. 
They have been described as occuri’ing in the conjunctiva, the mucous 
membrane of the mouth, and the surface of the glans penis and glans clito- 
ridis.* 

The tactile corpuscles of Wagner (fig. LI.) are described by him as oval- 
shaped bodies, made up of superimposed saccular lamin®, presenting some 
resemblance to a miniature fir-cone, and he regarded them as directly con- 
cerned in the sense of touch. Kolliker con'siders that the central part of 
the papillae generally consists of a connective tissue more homogeneous than 
that of the outer part, surrounded by a sort of sheath of elastic fibres, and 
he believes that these corpuscles are merely a variety of this structure. The 
nerve-fibres, according to this observer, run up in a waving com-se to the 
corpuscle, not penetrating it, but forming two or three cqils round it, and 
finally join together in loops. 

* Krause^ Die terminalen Korperchen^ t86o. Anatomuche (/ntei'uuchunaen, i86r 
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These bodies are not found in all the papijjlse ; but from their existence 
in those parts in which the skin is highly sensitive, it is probable that they 
are specially concerned in the sense of touch, though their absence from the 
papillae of other tactile parts shows that they are not essential to this sense. 

The Pacinian corpuscles * (fig. LII.) are found in the human subject 
chiefly on the nerves of the fingers and toes, lying in the subcutaneous 
cellular tissue ; but they have also been described by Rauber as connected 
with the nerves of the joints, and with the nerves lying between many of 



A. Sid« vi«w of a papilla of tlio hand. a. Corti(*al laj^er. 
b. Tactile oorpuHide, with transverse nuclei. <*. 
Small nei*ve of the papilla, with neurilemma. </, 
Its two iMirvous fibres running with spiral coils 
around the tactile corpuscle, e. Apparent termina- 
tion of one of those fibres. «. A tactile papilla seen 
from above, so a.s to sliow its transverse* section, a. 
Oortical layer, b. Nerve-fibre, c. Outer layer of the 
tactile body, with nuclei. </. Clear interior huI>. 
stance. 


a. Arterial twig, ending in capillaries, which form 
loops in some of the intercapaular spaces, and one 
}>enetrates to the central cai:>sule. b. The fibrous 
tissue of the stalk prolonged from the peri- 
neurium. n. Nerve -tubti advancing to the 
central capsule, there h)sing its white substance, 
and stretching along the axis to the opposite end, 
where it is fixed by a tubercular enlargement. 


the muscles of the trunk and limbs. Each of these corpuscles is attached 
to and encloses the termination of a single nerve. The corpuscle, which is 
perfectly visible to the naked eye (and which can be most easily demon- 
strated in the mesentery of a cat), consists of a number of concenteic layers 
of cellular tissue, between which Todd and Bowman have figured capillary 
vessels as running. The nerve, at its entrance into this body, parts with 
its white substance, and the axis-cylinder runs forwards in a kind of cavity in 
the centre of the corpuscle to terminate in a rounded end or knob, sometimes 
bifurcating previously, in which case each branch has a similar termination. 
Orandry, who has examined these corpuscles with very high magnifying 
powers, describes the axis-cylinder as exhibiting a very well-marked 
fibrillar structure, and the bulbous end as consisting of a mass of granules 
* Often called in Qermftn anatomical works * corpuscles of Vater.’ 
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into which the fibrils run,^ diverging as they approach it. The investing 
capsules are from thirty to sixty in number, the outer being more separated 
from each other, as if by a clear fluid, while the inner are closely applied 
together. Schultze calls attention to the striking resemblance in all essential 
particulars between these corpuscles and Krause’s end-bulb above described.* 

In the special organs the nerves end in various ways, which hitherto 
are not perfectly known. 

Hoyer and Cohnheim have de8cril)ed the nerves of the cornea as ter- 
minating in primitive fibi-illa3, which run between the cells forming the 
pavement-epithelium of that membrane, and end on its free surface. This, 
however, is doubted by Hulke,t who has only succeeded in tracing them as far 
as the middle tier of the epithelial cells. Schultze discovers in the olfactory 
mucous membrane, lying between the cells of its epithelium, spindle-shaped 
cells, each possessing a central and a peripheral process — the central process 
being, according to him, continuous with a primitive fibril of the olfactory 
nerve, and the peripheral process either ending on the free surface of the 
epithelium, as is the case in men, mammals, and fishes, or, as in some other 
animals, prolonged into a long stiff hair. These cells he has denominated 
* olfactory cells ’ ; and similar cells have been described by Axel Key, 
Schwalbe, and Loven, in the papillae circumvallatae of man, and the fungi- 
form papillae of the frog (‘ taste-cells ’). The fibres also of the optic nerve 
have, according to Schultze, a similar connection with the cells (‘ sight-cells ’) 
of the retina ; and cells somewhat similar, and connected with processes 
that pass through the epithelium, are to be found on the nerve-fibrils of the 
auditory nerve, in the membranous labyrinth (‘ hearing-cells ’). 

The termination of the nerves in the hair-bulbs is probably to be found 
in the papillae at their root, as is also the case in the teeth. In glands, the 
nerves, according to Pfliigcr, are connected with the csecal commencements 
of the gland-tubes — at least he has described this arrangement in the salivary 
glands, and thus he is led to regard the nuclei of these caecal ijouches as the 
tcTminations of the nerves. 

Motor nerves are to be traced either into unstriped or striped fibres. 

In the unstriped fibres it api)earB from the researches of Beale, Frank- 
enhauser, and Julius Arnold, that the ultimate fibrils of the nerves form 
plexuses at the junctions of whose branches small nuclear bodies are 
situated. These nuclei are regarded' by Arnold as the real terminations of 
the nerves ; for although he agrees with Frankenhiiuser in stating that the 
nervous filaments penetrate the muscular fibres, and enter into relation with 
the granular contents of the nuclei, he traces the filaments back again frtftn 
that point to the nuclei situated at the junctions of the nervous plexuses, in 
the connective tissue of the muscular fibres. 

In the voluntary muscles, Beale and Kolliker have described the lierve- 
fibres as terminating either in a plexiform arrangement, or (according to 
the latter author) sometimes in free ends between the muscular fibres 
external to the sarcolemma. Lately another method of termination, which 
had been formerly described, has received the Bupj)ort of numerous eminent 
authorities — viz., the ‘ motorial end-platea ’ of Kiihne, or ‘ nerve-hillocks ' 
(nerve-tufts) of Doyere. 

* Strieker’s Handbuchy p. 123. 

t Lectures on the Histology of t}ie Eye, at the Hoyal College of Surgeons, June 1869, 
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The latter author had described, more thaii thirty years ago, a connec- 
tion between the nervous and muscular fibres in some of the lower animals, 
consisting in an elevation at the point of junction of the two, where the 
sarcolemma of the muscular fibre became blended with the tubular mem- 
brane of the nerve. This has been since so far confirmed by subsequent 
researches that it seems well to figure, fi*om the most recent author, Kiihne, 
what he suppost's to be the termination of all motor nerves of voluntary 
muscles. The following is Kiihne’s description of the method of connec- 
tion : — 

‘ In all striped muscles the nerves terminate below the sarcolemma — 
the tubular membrane being blended with the sarcolemma. The white sub- 
stance accompanies the* axis-cylinder as far as this point. The ending of 
the axis-c,ylinder always represents an expansion with a considerably in- 

Fjg. JjIII. — M uscular libr^ of Lacerta viridis with the terminations of nerves. 
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Cl. Sot'll ill pnifilo. p I*. The TiorVf-oinl platew. as. Tlio 1 of the jdato, conaistinp of u j'ramilHr iiiasa witli nnolfn. 
6. Tho sfime i\m seen in htokini' at a fHTfotitly fro«li fihr**, the jiervc»us oiitJs heiiig probably still excitable. (Tlio 
fitrnis of the variously tlivlded plate can hardly be? repre.sented in awocnlcut by sufficiently d^jeate and pale contours 
to i*cprtiduco correctly M'hat is seen in nature.) v. The same as seen two hours after death from poisoning by 
t!Ui'arc. 

creased surface, and this is constantly formed hy its branching out on a flat 
plate. I’his nerve-end plate is sometimes more like a membrane, at otliers 
like a system of fibres. In most cases tlie plate rests upon a base of 
granules and finely gi'aiiular protoplasm ; in other cases there is no such 
support, and the nerve-plates then possess the so-called nerve-end l>ulbs. 
The ends of the nerves never penetrate the interior ^of the contractile 
cylinder, nor does the plate ever embrace the whole circumference of the 
cylinder. Short muscular fibres generally have only one nerve-end, wdiile 
longer fibres have several.’ , 

It is riglit, how'ever, to state that the most eminent English authority 
ou this subject entirely denies the description above given, and explains the 
appearances, figured by Kiihne and others, in a different manner. In a very 
interesting paper by Dr. Beale, published in 1867,* he endeavours to show 
that the nerve-hillocks of Doyere are merely accidental elevations produced 
by the sarcolemma being drawn up in a cone, as the nerve which is attached 
to it is stretched by the manipulation of the observer ; and with reference 
to the end- plates of Kiihne, he, asserts that by his owm method of examina- 

* On Anatomical Controversy. Beale*.^ Atvhives, iv. i6.i. 
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tion he is able to follow the nerve-fibrils much beyond the point at which 
that author describes them as terminating. The appearance of their pene- 
trating the sarcolemma he regards as an oi)tical illusion, and the nuclei 
shown in the above figures are, according to him, situated outside of 
the muscular fibres on the point of junction of the fibrils which foi-m the 
intricate and extensive plexus in which the nerves terminate, so that the 

Fjo. LIV. — Terminations of motor nerves, according to Bi^ale. 



1. Norve-tuft on the sarcolemma of a mnscular fibre ; chameleon. Nerve-fibres are acseii pa^ifiing out ofn» well ns jjito 
the tuft. 2. Nerve-fibres distributed to elementary muscular ftbrejs ; cliaineleon, x 3000, and reducetl half. Thin 
is a very simple form of * nerve-tuft* (jlearly external to the sarcolemma. 3. The intimate structure of a very 
simple ‘ nerve-tuft ’ on u muscular fibre of the chameleon. It will be observtHl that the nerve-fibres are continuous 
throughout, and that the whole is on the surface of the sarcolemma, x jooo. This ‘ nerve-tuft ’ ie, a» it were, but a 
conipoundinetwork. 


nerves nowhere terminate in free ends, nor at any definite part of the fibre ; 
but, on the contrary, surround every point of the latter with a very close 
interlacement. 

By the kindness of Dr. Beale we are enabled to reproduce some of the 
figures representing preparations which he exhibited to the British Medfcal 
Association at Oxford in 186S, in illustration of this view. 
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The Vascular System, exclusive of its centi'al organ, the Heart, is 
divided into four classes of vessels — the Arteries, Capillaries, Veins, and 
Lymphatics — the minute structure of which we will now proceed briefly to 
describe, refei’ring the reader to the body of the work for all that is neces- 
sary in the details of their ordinary anatomy. 

Structure of Arteries . — The arteries are composed of three coats -internal 
serous, or epithelial coat {tunica intiuia 

of Kolliker), middle fibl'ous or cireiilcw Eig. Transverse section t.hroufrh a 

coat, a«d external cellular coat, or umica “ife SleftL,* of f cS 

adventitia. Magniiied about 350 diameters. (Klein 

The two inner coats together are very Noble Smith.) 

easily separated from the external, as by 
the ordinary operation of tying a ligature 
on the artery. If a fine string be tied 

forcibly upon an artery, either before ym V jlN 

or after death, and then taken off, the 

external coat will be found uninjured, 

but the internal coats are divided in the 

track of the ligature, and can easily be 

further dissected from the outer coat. 

The inner coat can be separated fe’om 

the middle by a little maceration. p | n 

The inner coat consists of — i . A J u||||i|^ ^ 
layer of pavement-epithelium, the cells MMiMli 

of which are polygonal, oval, or fusi- jr 

form, and have very distinct nuclei. This 
epithelium, or endothelium, as it is now 

more commonly called, is brought into •-O' 

view most distinctly by staining with 

nitrate of silver. 2. A layer of branched ^ 

connective-tissue cells. 3. A layer of 

Irknm+nrli'nttl planfin in ivliinVi nuclei of the muscle-cellrt are well seen. Outside 

iongixuamai eiasiic nures, in wnicn, ^ ^ adventitia. This is composed 

under the microscope, small elongated 

apertures are seen, and which was there- v^^^ 

fore called by Henle the fenestrated 

m^ihrane. This layer is marked with fiw rcu^^r 

numerous reticulations: it is perfectly 

smooth when the artery is distended ; • 

but when empty, presents longitudinal and transverse folds. The fenes- 
trated membrane can often be separated into more than one layer. 

In arteries of less than a line in diameter the internal coat consists of 
these three layers, as above described ; but in middle-sized arteries the 
single layer of cells is replace^ by longitudinal bundles of connective tissue, 
and .between them branched connective- tissue corpuscles, the processes of 
which communicate with each other. In the largest arteries the inner 
coat is usually much thickened, especially in the aorta ; and consists of a 
homogeneous substance, occasionally striated or fibi'illatcd, traversed by 


A. Artery showing the nucleated endotheHum, e, 
which lines it : the vessel being contracted, tlie 
endothelial cells appear very thick. Underneath 
the endothelium is the wavy elastic intinia. The 
chief part of the wall of the vessel is occupied 
by the circular muscle-coat m : the staff-shajunl 
nuclei of the muscle-cells are well seen. Outside 
this is a, part of the adventitia. This is composed 
of bundles of connective-tissue fibres, shown in 
section, with the nuclei of the connective-tiHSiie 
corpuscles. The adventitia gradually merges into 
the surrounding connective tissue, v. Vein show- 
ing a thin endothelial membrane, raised acci- 
dentally from the intitna, which on account of its 
delicacy is seen as a more line on the media m. 
This latter Is composed of a few circular unstrlpt^ 
muscle-cells, a. The adventitia, similar in structure 
to that of an artery. 
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longitudinal elastic networks which are very fine in th^ lamellae immediately 
beneath the epithelium, but increase in thickness from within outwards. 
The internal and middle coats are separated by either a dense ^ elastic' 
reticulated coat, or a true fenestrated membrane. 

The middle coat is distinguished from the inner by its colour, and by 
the transverse arrangement of its fibres, in contradistinction to the longi- 
tudinal direction of those of the inner coat. In the largest arteries this 
coat is of great thickness, of a yellow colour, and highly elastic ; it 
diminishes in thickness and becomes redder in colour as the arteries 
become smaller ; becomes very thin, and finally disappears. In small 
arteries this coat is purely muscular, consisting of muscular fibre-cells 
(fig. XXXV.), united to form lamellae which vary in number according to 
the size of the artery, the very small arteries having only a single layer, 


Fifi. LVl. 



An artfiry from tho inesoutcry of a child, *062'", and h, vein, in diawicter, treated with acetic acid and mafiniflcrl 

350 times, a. Tunica adventitia, with elongated nuclei, p. Nuclei of the contractile flbrc-oelI« of the tunica 
media, 8^en partly from the surface, partly apparent in transverse Bcedlon, 7, Nuclei of the epithelial cells. &. 
Klastlc longitudinal fibrous coat. 


and those not larger than ,'y, of a line in diameter, three or four layers. 
In arteries of medium size this coat becomes thicker in proportion to the 
size of the vessel ; its layers of muscular tissue are more numerous, and 
intermixed with numerous fine elastic fibres which unite to ff)rm bro^d- 
meshed networks. In the larger vessels, as the femoral, superior mesen- 
teric, caliac axis, external iliac, brachial, and popliteal arteries, the elastic 
fibres unite to form lamellae, which alternate with the layers of muscular 
fibre. In the largest arteries the muscular tissue is only slightly de- 
veloped, and forms about one-third or one-fourth of the whole substance 
of the middle coat ; this is especially the case in the aorta, and trunk of 
the pulmonary artery, in which the individual ceUs of the muscular layer 
are imperfectly formed ; while in the carotid, axillary, iliac, and subclavian 
arteries the muscular tissue of the middle coat is more developed. The 
elastic lamellee are well marked, may amount to fifty or sixty in number, 
and alternate regularly with the layers of muscular fibre. They are most 
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distinct, and arrange^ with great regularity, in the abdominal aorta, inno- 
minate artery, and common carotid. 

The external coat consists mainly of connective tissue, and contains 
elastic fibres in all but the smallest arteries. In the largest vessels the 
external coat is relatively thin ; hut in small arteries it is as thick, or 
thicker than the middle coat. In arteries of the medium size, and above 
it, the external coat is formed of two layers, the outer of which consists of 
connective tissue, containing an irregular elastic network, while the inner 
is composed of elastic tissue only. The inner elastic layer is very distinct 
in the carotid, femoral, brachial, profunda, mesenteric and coeliac axis, the 
elastic, fil^res being often arranged in lamellna. In the smaller arteries, the 
former layer of mixed connective tissue and elastic fibres composes the 
whole of the external tunic ; whih^ in the smallest arteries, just above the 
capillaries, the elastic iibi es are wanting, and tin; connective tissue of W'hich 
the coat is composed la'coiiK^s more homogeneous the nearer it approaches 
the capillaries, and is gradually reduccjd to a thin membranous envelope, 
which finally disappi ars. 

Some arteries hav<^ ('xtremoly thin coats in proportion to their size ; 
this is especially tlu' erase in those situated in the cavity of the cranium 
and spinal canal, the difierence depending on the greater thinness of the 
external and middle coats. 

The arteries, in their distribution throughout the body, are included 
in a thin fibro-areolar investment, which forms what is called their 
sheath. In the limbs, this is usually formed by a prolongation of the 
deep fascia ; in the upjicir part of the thigh it consists of a continuation 
downw’ards of the transvcrsalis and iliac fascia? of the abdomen ; in 
the neck, of a prf)longation of the deep cervical fascia. The included 
vessel is loosely connected with its sheath by a delicate areolar tissue ; 
and the sheath usually encloses the accompanying veins, and some- 
times a nerve. Borne arteries, as those in the cranium, are not included 
in sheaths. 

. All the larger arteru's are supplied with blood-vessels like the other 
organs of tlie body ; they are called i‘asa vnuorinn. These nutrient vessels 
arise from a branch of the artery or from a neighbouring vessel, at some 
considerable distance from the point at which they are distributed ; they 
ramify in the loose areolar tissue connecting the artery with its sheath, and 
are distributed to the external and middle coats, and, according to Arnold 
and others, supply the internal coat. Minute veins serve to return the 
blSod from these vessels ; they empty themselves into the venae comites in 
connection with the artery. 

Arteries are also provided with nerves, W'hich are derived chiedy from 
the sympathetic, but partly from the cerebro- spinal system. They form 
intricate plexuses upon the surfaces of the larger trunks, the smaller 
branches being usually accompanied by single filaments. Microscopists 
are not absolutely agreed as to the mode of termination of the vascular 
(or vaso-motor) nerves. Frey, following Arnold, has figured an intricate 
piexps of simple fibres ramifying among the muscular fibre-cells of an 
artery in the frog, and Dr. Beale has described minute ganglia seated on 
the ultimate fibres. According to Kolliker, the majority of the arteries 
of the brain and spinal cord, those of the choroid and of the placenta, as 
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well as many arteries of muscles, glands, and membi^anes, are unprovided 
with nerves. 

The Capillaries . — The smaller arterial branches (excepting those of the 
cavernous structures of the sexual organs, of the spleen, and in the uterine 
placenta) terminate in a network of vessels which pervade nearly every tissue 
of the body. These vessels, from their minute size, are termed capillaries 
(capilliiSf ‘ a hair ’). They are interposed between the smallest branches of the 
arteries and the commencing veins, constituting a network, the branches of 
which maintain the same diameter throughout, the meshes of the network 
being more uniform in shape and size than those formed by the anastomoses 
of the small arteries and veins. 

The diameter of the capillaries varies in the different tissues of the body, 
their usual size being about f>f inch. The smallest are those of 
the brain, and the mucous membrane of the intestines ; the largest, those 
oi the skin, and the marrow of bones, where they are stated to be as large 

1 i'oTr of inch. 

The form of the capillary net varies in the different tissues, the meshes 
being generally rounded or elongated. The rounded form of mesh is most 
common, and prevails where there is a dense network, as in the lungs, in 
most glands and mucous membranes, and in the taitis ; here the meshes 
are more or less angular, sometimes nearly quadrangular, or polygonal ; 
more frequently, irregular. Iilonfiatcd meshes are observed in the bundles 
of libres and tubes composing muscles and nerves, the meshes being usually 
of a, parallelogram form, the long axis of the mesh rtmning para,llul with 
the long axis of the nerve or fibre. Sometimes the capillaries have a 
looped' arrangement, a single vessel projecting from the common network, 
ami returning after forming one or more loops, as in the papillfe of the 
tongue and skin. 

The number of the capillaries, and the size of the meshes, determine 
the degree of vascularity of a part. The closest network, and the smallest 
interspaces, are found in the lungs and in th(i clioroid coat of tlie eye. In 
the liver and lung the interspace's are smaller than the capillary vessels 
themselves. In the kidney, in the conjunctiva, ami in the cutis the inter- 
spaces are from three to tour times as largo as the ca2>illaries 'which form 
them ; and in the brain from eight to ten times as large as the caj'iillaries 
in their long diameter, and from four to six times as large in their trans- 
verse diameter. In the cellular coat of the luterics the width of the 
meshes is ten times that of the capillary vessels. As a general rule, the 
more active the function of an organ is, the closer is its capillary net, and 
the larger its supply of blood, the network being very narrow in all growing 
parts, incthe glands, and in the mucous membranes ; wider in bones and 
ligaments, which are comparatively inactive ; and nearly altogether absent 
in tendons and cartilages, in which very little organic change occurs after 
their formation. 

Strnctme.— The walls of the capillaries consist of a fine, transiiarent 
epithelial layer, composed of cells joined edge to edge by an interstitial 
cement-substance, and continuous with the endothelial cells which line the 
arteries and veins. When stained with nitrate of silver^ the edges which 
bound the epithelial cells are brought intowiew (fig. LVII.). Those cells 
are of large size, and of an irregular polygonal or fusiform shape, each con- 
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taining an oval nucleus, which maybe brought into view by carmine or 
logwood. Between their edges, at various^points of their meeting, roundish 
dark spots are sometimes seen, which have been described as stomata, and 
have been believed to be the mechanism by which fluid transudes from and 
possibly into the vessel. But this view, though probable, is not universally 
accepted. 

In many situations a delicate sheath or envelope of fine connective 
tissue is found around the simple capillary tube, particularly in the larger 
ones; and in other places, especially in the glands, the capillaries are 
invested with retiform lymphatic tissue. 

In ij[ie largest capillaries (which ought perhaps to be described rather as 
the smallest arteries) traces of an epithelial lining and of circular transverse 
fibres are to be seen. 


Fig. LVII.-- Capillaries from 
the mesentery of a guinea- 
pig after treatment with 
solution of nitrate of silver. 



Fig. LVIII. — Finest vessels on the arterial side. From 
the human brain. Magnified 300 times. 



T t. SmalWt artrry. 2, Transition vessel. 3, Coar«ei» capillatips. 4. 

1 Cells. t>. llu’ir nuclei. capillHiics, o, Stnioturelrsj? membrane still witli some nuclei, repre- 

bentative of the tunica adventitia. 6. Nuclei of the muscular ftbre- 
crlls. IT. Nuclei within the Bmall artery, perhaps appertaining to an 
epithelium. Nuclei in the tranBitiou vesselB. 

Veins are composed of three coats— rinternal, middle, and external — as 
the arteries are; and these coats ore, with the necessary modificationB, 
analogous to the coats of the arteries — the internal being the epithelial, the 
middle the fibrous, and the external the connective or areolar. The n^in 
difference between the veins and the arteries is in the comparative weakness 
of the middle coat of the former ; and to this it is due that the veins do 
not stand open when divided, as the arteries do ; and that they are passive 
ratiber than active organs of the circulation. 

In. the veins immediately above the capillaries the three coats are hardly 
to be distinguished. The epitheMiun is supported on an outer membrane, 
separable into two layers, the outer of which is the thicker, and consists of 
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ti delicate nucleated membrane (adventitia), while the inner is composed of a 
network of longitudinal elastic fibres (intima). In the veins next above these 
in size (one-fifth of a line, according to Kolliker) a muscular layer and a layer 
of circular fibres can be traced, forming the middle coat, while the elastic and 
connective elements of the outer coat become more distinctly perceptible. 

•In the middle-sized veins the typical structure of these vessels becomes 
clear. The epithelium is of the same character as in the arteries, but its 
cells are more oval, less fusiform. It is supported by a connective-tissue 
layer, consisting of a delicate network of branched cells, and external to this 
is .a layer of elastic fibrous tissue. This constitutes the internal coat. The 
middle coat is composed of a thick inner layer of connective tissue with 
elastic fibres, having intermixed in some veins a transverse layer of 
muscular fibres ; and an outer layer consisting of longitudinal elastic 
lamellae, varying from five to ten in number, alternating with layers of 
transverse muscular fibres and connective tissue, which resembles some- 
what in structure the middle coat of large arteries. The outer coat is similar 
in all essential respects to that of the arteries. In the large veins, as in 
the commencement of the vena porta 3 , in the upper part of the abdominal 
portion of the inferior vena cava, and in the large he2)atic trunks within 
the liver, the middle coat is thick, and its structure similar to that of the 
middle coat in medium-sized veins ; but its muscular tissue is scanty, and 
the longitudinal (ilastic network less distinctly lamellated. The muscular 
tissue of this coat is best marked in the sjjlenic and jiortal veins ; it is 
absent in certain i>art8 of the vena cava below the liver, and wanting in the 
subclavian vein and terminal i)arts of the two cavae. 

In the largest veins the outer coat is from two to five times thicker 
than the middle coat, and contains a large number of longitudinal mus- 
cular fibres. This is most distinct in the hepatic part of the inferior 
■vena cava, and at the termination of this vein in the heai’t ; in the trunks 
of the hepatic veins ; in all the large trunks of the vena portas ; in 
the splenic, superior mesenteric, external iliac, renal, and azygos veins. 
Where the middle coat is absent, this muscular layer extends as far as the 
inner coat. In the renal and portal veins it extends through the whole 
thickness of the outer coat ; but in the other veins mentioned a layer of 
connective and elastic tissues is found external to the muscular fibres. 
All the large veins which ojicn into the heart are covered for a short distance 
with a layer of striped muscular tissue continued on to them from the heart. 

Muscular tissue is wanting in the veins — i. Of the maternal part of the 
jdacduta. 2. In most of the cerebral veins and sinuses of the dura mater. ’ 
3. In the veins of the retina. 4. In the veins of the cancellous tissue of 
bones. 5. *In the venous spaces of the corpora cavernosa. The veins of 
the above-mentioned parts consist of an internal epithelial lining, supported 
on ona or more layers of areolar tissue. 

Most veins are. provided with valves, which serve to prevent the reflux 
of the blood. They are formed by a reduplication of the inner and part 
of the middle coat, and consist of connective tissue and elastic fibres 
covered on both surfaces by epithelium ; their form is semilunar. They 
are attached by their convex edge to the wall of the veiQ ; the concave 
margin is free, directed in the course of the venous current, and lies in 
close apposition with the wall of the vein as long as the current of blood 
. f , ' 
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takes its natiural course; if, however, any regurgitation takes place, the 
valves become distended, their opposed edges are brought into contact, 
and the current is . intercepted. Most commonly two such valves are 
found placed opposite one another, more especially in the smaller veins, 
■or in the larger trunks at the point where* they are joined by small 
branches ; occasionally there are three, and 'sometimes only one. The 
wall of the vein immediately above the point of attachment of each seg- 
ment of the valve is expanded into a pouch or sinus, which gives to the 
vessel, when injected or distended with blood, a knotted appearance. 
The valves are very numerous in the veins of the extremities, especially 
of the lower extremities, these vessels having to conduct the blood against 
the force of gravity. They arc absent in the very small veins, also in the 
venae cavae, the hepatic vein, i)ortal vein and its branches, the renal, 
iiterine, and ovarian VQins. A few valves are found in the spermatic 
veins, and one also at their point of junction with the renal vein and 
inferior cava in both sexes. The cerebral and spinal veins, the veins of 
the Ciincellated tissue of bone, the jmlmonary veins, and the umbilical vein 
and its branches, are also destitute of valves. They are occasionally found, 
few in number, in the venae azygos and intercostiil veins. 

The veins are supplied with mitricmt vessi^ls, rdna ranormu, like the 
arteries. Nerves also are distributed to them in the same manner as to the 
arteries, but in much less abundance. 

The lymphatic vessels, like artc'ries and veins, are composed of three 
coats. The internal is an epith(>lial and elastic coat. It is thin, trans- 
parent, slightly elastic, and ruptures sooner than the other coats. It is 
composed of a layer of elongated epithelial cells, supported on a simple 
network of elastic fibres. The middle coat is composed of smooth 
muscular and fine elastic fibres, disposed in a transverse direction. The 
external, or areolar-fibrous coat, consists of filaments of areolar tissue, 
intermixed with smooth muscular fibres, longitudinally or obliquely dis- 
posed. It forms a protective covering to the other coats, and serves to 
connect the vessel with the neighbouring structures. The thoracic duct 
(fig. LIX.) is a somewhat more complex structure than the other lym- 
phatics ; it presents a distinct sub-epithelial layer of branched corpuscles 
similar to that found in the arteries, and in the middle coat is a layer of 
connective tissue, with its fibres arranged longitudinally. 

The lymphatics are supplied by nutrient vessels, which are distributed 
to their outer and middle coats ; but no nerves have at present been traced 
into them. 

The lymphatics are very generally provided with valves, which assist 
materially in effecting the circulation of the fluid they contain. These 
valves are formed of a thin layer of fibrous tissue, lined on both surfaces 
with scaly epithelium. Their form is semilunar ; they are attached by 
their convex edge to the sides of the vessel, the concave edge being free, 
and directed along the course of the contained current. Usually, two such 
valves, of equal size, are found opposite one another ; but occasionally 
exceptions occxir, especially at or near the anastomoses of lymphatic vessels. 
Thus one valve may be of very rudimentary size, and the other increased 
in proportion. In other cases the semilunar flaps have been found 
dire‘c^^ transversely across the vessel, instead of obliquely, so as to impede 
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the circulation in both directions, but not to completely arrest it in either ; 
or the semilunar flaps, taking the same direction, have been found 
united on one side, so as to form, by their union, a ^transverse septum, 
having a partial transverse slit ; and sometimes the flap is constituted of a 
circular fold, attached to the entire circumference of the vessel, and having 
in its centre a circular or elliptical aperture, like the ileo-caecal valve. 

The valves in the lymphatic vessels are idaced at much shorter intervals 
than in the veins. They are most numerous near the lymphatic glands, 
and they are found more frequently in the lympluitics of the neck and 
upper extremity than in the lower. The wall of the lymphatics, imme- 
diately above the point of attachment of each segment of a valve, 
is expanded into a pouch or sinus, 
which gives to these vessels, when 
distended, the knotted or beaded 
appearance which they present. 

Valves are, wanting in the vessels 
composing the plexiforrn network 
in which the lymphatics usually 
originate on the surface of the 
body. 

Kjo. LIX. — Transverse section through 
the coats of the tlioracic duct of man. 

Alagniliod 30 times. 


a. Epithelium, striated lamc*lla\ and inner da-stic coat. 
h. Lonffiturtiual connective tissue of the middle cuat. 
c. Transvcrsi' umsclcs of the same, Tunica 

adventitia, with e, the longitudinal muscular libres. 

The finest visible lymphatic 
vessels form a plexiforrn network in 
the svibcutaneous and submucous 
tissues, and this is properly regarded 
as one method of their commencement. But the lymphatics have also other 
modes of origin, for the intestinal lacteals commence by closed extremititss 
(fig. 364, p. 655), and it seems now to bo conclusively proved that the serous 
membranes present stomata, or openings between the epithelial cells (fig. 
LX.), by which there is an open communication with the lymj^lmtic system, 
and through which the lymjih is thought to be pumped by the alternate 
dilatation and contraction of the serous surface, due to the movements of 
respiration and circulation.* Von Kecklinghausen was the first to observe 
the passage of milk and other coloured fluids through these stomata on the 
peritoneal surface of the central tendon of the diaphragm.f 

• The lesemblance between lymph and senim led Hewaon long ago to ^gard the seroua 
cavities as s^ into which the lymphatics open. These recent microscopic d^iscoveries con- 
firm this opinion in a very interesting maimer, 
t For a fuller account see Klein, ‘ Anatomy of the Lymphatic System,’ Atlaa of Hietology. 
• fa 
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I. EpitlioHum from tho under surfut’c of the centrum 
tcmlineum of the rabbit, a, Porea. 2. Epithelium 
of thr- TuediaBtinuni of the dog, a. Pores. 3, Seetion 
tlirougli the pleura of the same animal, ft. Erco 
oriticea of short lateral passagtjs of the lympli- 
eanals (copied from Ludwig, Schweigger-Seydel, and 
Dybkowsky). 
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Again, the lymphoid or retiform tissue which is found in various 
organs, and in some, as in the spleen, sui-rounds the minute blood-vessels 
with a kind of shetvlh, forms another and a very extensive mode of origin 
of lymphatics, whether the meshes of this retiform tissue pass directly 
into the minute lymphatic plexus, or wheth<er the latter is regarded as 
closed, so that the fluid in the retiform tissue has to pass by osmosis into 
the lymphatic vessel, which certainly seems to be the case in the intes- 
tinal villi. As the retiform tissue is also in vei*y similar relation to the 
terminal capillaries, there is here a free method of communication between 
the blood-vessels and lymjdiatics, though the direct continuity of their 
tubes by vascular anastomosis can nowhere be proved to exist, as far as 
has be(5n shown at present. The lymph-sinuses or lymph-paths of the 
lymphatic glands may be re garded as another mode of origin of lymphatics, 
or as a modification of flie a bove-mentioned origin in retiform tissue. 

CUosely corresponding to, or identical with, this retiform tissue is the 
system of interfascicular spaces in the connective tissue, with the branched 
corpuscles lying in those spaces ; 
and Klein has described and 
figured a dircset communication 
between these spaces and the 
lymphatic vessels (‘ Atlas of 
Histology,’ pi. viii. fig. xiv.) 

There is no satisfactory evi- 
dence to prove that any natural 
communication exists between the 
lymph ati(!s of glandular organs 
and the ducts of those organs. 

l^ymphatic glands are small 
oval or bean-shaped bodies, which 
generally present on one side a 
slight depression, the hilnm, 
through which the blood-vessels 
enter and leave the interior. 

The efferent lymphatic vessel also 
emerges from the gland at this 
siKjt, while the afferent vessels 
enter the organ at diff(!rent parts of the periphery. On section, a lymphatic 
gland displays two different structures : an external, of lighter colour — the 
cortical; and an internal, darker — the medullary. The cortical structure 
does not form a complete investment, but is deficient at the hilum, where 
the medullary portion reaches the surface of the gland ; so that the efferent 
vessel is derived directly from the medullary structure, while the afferent 
vessels empty themselves into the cortical substance. 

Lymphatic glands consist of (1) a fibrous envelope, or capsule, from which 
a framework of processes {traheculce) proceed inwards, dividing the gland into 
open spaces {alreoli), freely <;oramunicating with each other ; (2) a large 
quantity of retiform connective tissue occupying these spaces ; (3) a free 
supply of blood-vessels, which are -supported on the trabeculae ; and (4) the 
ajf'ercnt and efferent lymphatics. Little is known of the nerves, though 
Kdlliker describes some fine nervous filaments passing into the hilum. 


Fi«. LXT. — Serlaon of small lymphatic gland' 
half diagram matically given, with the course of 
the lymph. 



a. The envelope, b. Septa between trio follicles or alveoli of 
the cortical part. r. System of st^pta of tlie medullary por- 
tion. down to the hiluni. d, 'J’hc follu!le.«, r. Lyruph-tubes 
of the mc'tlullary mass. /, DifTeretJt lymphatic streams 
which surround the follicles, and flow throui^h the inter- 
stices of the nicdullary jxjrtion. g. Confluence of these 
imssing through the efferent vessel, A, at the hiluui. 
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The capHida is composed of a layer of connective tissue, and from its in- 
ternal surface are given off a number of membranous septa, which pass in- 
wards towards the centre of the gland, and divide the outer part of its 
interior into a number of oval compartments, or alceoli (fig. LXI.) This is the 
cortical portion of the gland. After having penetrated into the gland for 
some distance, these septa break up into a number of trabeculie, which 
anastomose to interlace with each other in all directions, forming in the 
central part of the gland a number of intercommunicating spaces, also 
called alveoli. This is the medullary portion of the gland, and the spaces 
or alveoli in it not only freely communicate with each other, but also with 
the alveoli of the cortical portion. 


Fifi. LXII. — Follicle from a lymphatic gland of the 
dog, in vertical section. 



a, Il<4icular sustcntacolar substance of the more extt'rnal portion, 
6, of the more internal, nnU c, of the most external an<l most 
finely weblH^l part on the surface of the follicle. </. Origin of a 
large lympli-tnh*}, e. Of a smaller one, /. Capsule. {/, Septa, 
\"as afferens. r. Investing space of the follicle, with its 
retinacula, k. One of the divisiuzisof the septa, / /. Attuchiiieiit 
of the lymplotal>e.-4 to the septa. 


Fki. lx III. — From the meduL 
lary substance of an inguinal 
jrland of the ox (after His). 



a. Lymph -t ulie, with its compllcatod 
system of vessels. b. Hetinatula 
Rtrntched l>etw€ieii the tube and the 
septa, c. Portion of another lymph- 
tube. d. Septa. 


Tn these alveoli or spaces is contained tlic proper gland-substance or 
lymphoid tissue. The g]and-j)nli) dotis not, however, completely fill the 
alveolar spaces, but leaves between its outer margin and the trabecubc 
forming the alveoli a cliaimel or space of nearly uniform width tbixmgbout. * 
This is termed the lyntph-path or lymph-HinnH. Bunning across it are a 
niimber of trabeculeB of retiform connective tissue, w'hicli appear to serve 
the purpose of maintaining the gland-pulp in the centre of the space in 
its proper position. 

On account of the peculiar arrangement of the framework of the organ, 
the gland-pulp in the cortical portion is disposed in the form of nodules, 
and in the medullary part in the form of rounded cords. It consists of 
ordinary lymphoid tissue, being made up of a delicate reticulum of retiform 
tissue, the meshes of which are closely packed with lymph-corpuscles, and 
traversed by a plexus of capillary blood-vessels. 

The afferent vessels, as above stated, enter at all parts of the periphery 
of the gland,’ and after branching and forming a dense plexus in .the 
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Fj«. LXIV. — Section of lymphatic gland tissue. 

a . — - h 


substance of the capsule, open into tlie lymph-sinuses of the cortical part. 
In doing this they lose all their coats excej)t their endothelial lining, which 
is continuous with a layer of epithelial cells lining the lyniph-pathS. In 
like manner the efferent vessel commences from the lymph-sinuses of the 
medullary portion. The 
stream of lymidi carried 
to the gland hy the 
efferent vessel w'ould 
thus j)H,ss through the 
}ilexus in the capsule to 
the lymph-paths of the 
cortical portion, where 
it would he exposed to 
the action of the glands 
pulp ; flowing through 
these it w’ould enter ihi' 
paths or sinuses of the 
medullary portion, and 
finally emerge from tlie 
hilum hy means of thi- 
elferc^nt vessel. The art('i ies of the gland enter at the hilum, and either pass 
at once to the gland-pulp, to break uj) into a capillary })lexus, or else run 
along the trahecula\ ])artly to supply them, and partly running across the 
lymph-paths, to assist in forming the capillary plexus of the gland-pulp, 
h’rom this plexus the vdns commence, and emerge from the organ at the same 
place as that at which tlm ai t(‘ry enters. 



rt. Tr.ilu'CulsH. h. Small artery in «nl>stauco. of same. 
Lyini)h-corpusoles. c*. Capillary plexti??. 
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TITK SKIN AND ITS APPENDAGES. 

The Skin is the juincipal seat of the sense of touch, and may he 
regardt'd as a (covering for the protection of the deeper tissues ; it is also an 
imjiortant excretory and alisorhing organ. It consists of two layers, the 
d(‘rma. or cutis V(>ra, and the epid(*rmis or cviticle. On the siirfacc of the 
former laycT ai'e the sensitive papilla; ; and within, or embedded l)eneath it, 
are the sweat-glands, hair-follicles, and sebaceous glands. 

The (Ii’riiKi, or friie shin, is tough, flexible, and highly elastic, in order to 
defend tlu' intt-rnal ])arts from violence. It consists of fl hr o- areolar tissue, 
intermixed with numerous blood-vessels, lymphatics, and nerves. The 
fihro-areolar tissue forms the framew’ork of the cutis, and is differently 
arrang(;d in different parts, so that it is usual to describe it as^consisting of 
two layers ; the deei)er layer or corium, and the superficial or papillary 
layer. 

Tlu; eoriiini consists of sti*ong interlacing fibrous hands, comjjosed chiefly 
of the white variety of fibrous tissue ; hut containing, also, some fibres of 
the .yellow elastic tissxie, which vary in amount in different parts. Towards 
the attached surface the fasciculi are large and coarse, and the areolae 
which ai-e left by their interlacement are large, and occupied by adipose 
tissue and the sweat-glands. This element of the skin becomes gradually 
blended with the subcutaneous areolar tissue. Towards the free surface 
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the fasciculi are much finer, and their mode of interlacing close and 
intricate. 

The corium varies in thickness, from a quarter of a line to a line and a 
half, in different parts of the body. Thus it is thicker in the regions ex- 
posed to pressure, as the palm of the hand and sole of the foot ; thicker on 
the posterior aspect of the body than the front ; and on the outer than 
the inner side of the limbs. In the eyelids, scrotum, and penis it is ex- 
ceedingly thin and delicate. The skin generally is thicker in the male than 
in the female, and in the adult than in the child. 

The areoke are occupied by adipose tissue, hair-follicles, and the sudo- 
riferous and sebaceous glands ; they are the channels by which the vessels 
and nerves are distributed to the more superficial strata of the corium, and 

to the pajiillary Isiyer. 

Fig. LXV.--A Sectional View of the Skin (inafynified). » Unstriped muscular 

fibres are found in the 
superficial layers of the 
{^orium, wdierever hairs 
are found ; and in the 
su 1 K'.utai U!( ms areol ar 
tissue of the scrotum, 
penis, perinsBum, and 
areolsB of the nipples. 
In the latter situations 
the fibres are tirranged 
ill bands, closely reticu- 
lated, and disposed in 
suiierimposed laminae. 

The ptijtillxirtf Uiyo.r 
is situated ujion the free 
surface of the corium ; 
it consists of numerous 
small, highly sensitive, 
and vascular emin- 
ences, the papillae, 
which rise perpendicu- 
larly from its surface, 
and form the essential 
element of the organ of, 
touch. The iiapillae are 
conical-shaped emin- 
ences, havihg a round or blunted extremity, occasionally divided into two or 
more parts, and connected by their base with the free surface of the corium. 
Their average length is about yo“o^^ of an inch, and they measure at their 
base about of an inch in diameter. On the general surface of the 

body, more especially in those parts which are endowed with slight sensi- 
bility, they are few in number, short, exceedingly minute, and irregularly 
scattered over the surface ; but in other situations, as upon the palmar 
surface of the hands and fingers, upon the plantar surface of the feet and 
toes, and around the nipple, they are long, of large size, closely aggregated 
together, and arranged in parallel curved lines, forming the elevated ridges 
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seen on the free surface of the epidermis. In these ridges the larger 
papillie are arranged in a double row, with smaller papillss between them ; 
and these rows are subdivided into small square-shaped masses by short 
transverse ftirrows, regularly disposed, in the centre of each of which is the 
minute orifice of the duct of a sweaVgland. No papillae exist in the grooves 
between the ridges. In structure the papillae resemble the superficial 
layer of the cutis, consisting of very small and closely interlacing bundles 
of fibro-arcolar tissue. The smaller papillae contain a single capillary loop ; 
l)ut in the largcsr the vessels are convoluted to a greater or less degree ; each 
papilla also contains one or more nerve-fibres, but the mode in which these 
terminate is uncertain. In those parts in which the sense of touch is 
highly developed, as in the lips and palm of the hand, the nerve-fibres are 
connec-ted with the ‘ tactile corj)uscle8.’ Kblliker considers that the central 
part of th(^ papillae generally consists of a connective tissue more homo- 
geneous than that of the outer part, surrounded by a sort of sheath of 

Frfl. LXV I.— Microscopic section of skin, showing tlie epidermis and derma : a hair in its 
follicle : the erector pili nmwde : sebaceous and sudoriferous glands. 



elastic fibres, and he believes that those corpuscles are merely a variety of 
this structure. The corpuscles, and their connection with the nerves, have 
been described above (p. Ixxxvii). 

The epidcrmin, or niticla (scarf-skin), is an epithelial structure, accurately 
moulded on the papillary layers of the derma. It forms a defensive covering 
to the surface of the trtie skin, and limits the evaporation of watery vapour, 
from its free surface. It varies in thickness in different parts. Where it 
is exposed to pressure and the influence of the atmosphere, as upon the 
palms of the hands and soles of the feet, it is thick, hard, and horny in 
texture ; whilst that which lies in contact with the rest of the body is soft 
and cellular in stx’ucture. The deeper and softer layers have been called the 
rete tnw'omm, the term rete being used from the deepest layer presenting, 
when isolated, numerous depressions, or complete apertures, which have been 
occupied by the projecting papillfe. 

The free surface of the epidermis is marked by a network of linear 
furrows of variable size, marking out the surface into a number of spaces 
of polygonal or lozenge -shaped form. Borne of these furrows are large, as 
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opposite the flexures of the joints, anti correspond to the folds in the derma 
produced by their movements. In other situations, as upon the back of the 
hand, they are exceedingly fine, and intersect one another at various angles : 
upon the palmar surface of the hand and fingers, and upon the sole of the 
foot, these lines are very distinct, and are disposed in curves. They depend 
uiK)n the large size and peculiar arrangement of the papillas upon which 
the epidermis is placed. The deep surface of the epidermis is accurately 
moulded upon the papillary layer of the derma, each papilla being invested 
by its epidermic sheath ; so that when this layer is removed by maceration, 
it presents on its under surface a number of pits or depressions corresponding 
to the elevations in the papillsB, as well as the ridges left in the intervals 
between them. Fine txibular prolongations are from this layer continued 
into the ducts of the sudoriferous and sebaceous glands. In structure 
the epidermis consists of flattened cells, agglutinated together, and having 
a laminated arrangement. 

The deepest layers of cells, according to Kblliker, are of a columnar 
form, and are arranged perpendicularly to the fi’ee surface of the derma, 
forming either a single or a double, or even triple laj^er ; the lamina} 
suc(;eeding thtise are composed of cells of a more rounded form, the contents 
of w'liich are soft, opaque, granular, and solubhi in acetic acid. As these 
cells successively approach the surface by the development of fresh layers 
from beneath, they assume a flattened foimi from the evaporation of their 
fluid contents, and finally form a transparent, dry, membranous scale, 
lose their nuclei, and apparently become changed in their chemicjjil compo- 
sition, as they are unaffected now by acetic acid. Klein describes the 
epidermis as composed of four different strata : i , the rete Maljnghii, 
composed of several strata of epithelial cells, of which the deepest layers 
are columnar, the rest polyhedral ; 2, granular layer, a single stratum of 
flattened spindle-shaped cells ; 3, utratuiii lueidum, a homogeneous or 
dimly striated membrane, com2)08ed of closely packed scales ; and 4, stratum 
eorneuin, consisting of many layers of homy ejuthelial scales. The deepest 
laytir of cells are separated from the papill* by an ajii^arently homogeneous 
basement-membrane, which is most distinctly lu’ought into view in sjieci- 
mens pi'ejmred with chloride of gold. This, according to Klein, is merely 
the deepest portion of the epithelium, and is ‘ made up of the basis of 
the individual cells which have undergone a chemical and morphological 
alteration.’ * 

■ The black colour of the skin in the negro, and the tawny colour among^ 
some of the white races, is due to the presence of pigment in the cells of 
the cuticle. This pigment is more especially distinct in the cells of the 
deeper laydt, or rete mucosum, and is similar to that found in the cells of 
the pigmentary layer of the retina. As the cells apiu’oach the surface and 
desiccate, the colour becomes partially lost. 

The arteries which supply the skin divide into numerous branches in 
the subcutaneous tissue ; they then pass through the areolae of the corium, 
and divide into a dense capillary plexus, which supplies the sudoriferous 
and sebaceous glands and the hair-follicles, terminating in the superficial 
layers of the corium by forming a capillary network, from which numerous 
fine branches ascend to the papillae. 

• Atlas of histology, p. 31 1. 
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The lymphatic vessels are arranged in a minute plexiform network in 
the superficial layers of the corium, where they become interwoven with 
the capillary and nervous plexuses ; they are especially abundant in the 
scrotum and around the nipple. As above stated, they probably communi- 
cate with the interfascicular channels of the connective tissue. 

The nerves which supply the sltin ascend with the vessels through the 
areolflB of the deep layers of the corium to the more superficial layers, 
where they form a minute plexiform mesh. Erom this plexus the 
primitive nerve-fibres pass to be distributed to the papillSB. The nerves 
are most numerous in those parts which are provided with the greatest 
sensibility. 

The appendages of the skin are the nails, the hairs, the sudoriferous 
and sebaceous glands, and their duets. 

The nails and hairs , are peculiar modifications of the epidermis, con- 
sisting essentially of the same cellular structure as that membrane. 

The Nails are flattened elastic stru<;tures of a horny texture, placed 
\H)on the dorsal surface of the terminal phalanges of the fingers and toes. 
Each nail is convex on its outer surface, concave within, and is implanted 
by a portion called the root into a groove of the skin ; the exposed portion 
is called the body, and the anterior extremity the free edye. The nail has 
a very firm adhesion to the cutis, being accurately moulded upon its 
surface, as the epidermis is in other parts. The part of the cutis beneath 
the lM>dy and root of the nail is called the mniiric, because it is the part 
from which the nail is produced. Corresponding to the body of the nail, 
the matrix is thick, and covered with large, highly vascular papillte, 
arrangtid in loiigitudinal rows, the colour of which is seen through the 
transparent tissue. Bi^hiiul this, near the root of the nail, the ])apill8e are 
small, less vascular, and have no regular arrangement ; hence the portion 
of the nail corres2)onding to this jmrt is of a whiter colour, and called lunala, 
from its form. 

The cuticle, as it passes forwards on the dorsal surface of the finger, is 
attacluvd to the surface of tlu; nail, a little in advance of its root : at the 
extremity of the finger it is connected with the under surface of the nail, 
a little behind its free edge. The cuticle and horny structure of the nail 
(both epidermic structures) are thus directly continuous with each other. 
The nails, in structure, consist of cells having a laminated ai'rangement, 
and these are essentially similar to those composing the epidermis. The 
deepest layer of cells, which lie in contact with the papillee at the root and 
under surface of the nail, are of elongated form, arranged perpendicularly, 
to the surface, and provided with nuclei ; those which succeed those are 
of a rounded or polygonal form, the more superficial ones becoming broad, 
thin, and flattened, and so closely compacted together as to make the limits 
of each cell very indistinct. 

It is by the successive growth of new cells at the root and under surface 
of the body of the nail, that it advances forwards, and maintains a due 
thickness, whilst, at the same time, the growth of the nail in the proper 
direction is secured. As these cells in their turn become displaced by the 
growth of new ..cells, they assume a flattened form, lose their nuclei, and 
finally become closely compacted together into a firm, dense horny tex- 
ture. In chemical composition the nails resemble the epidermis. Accord- 
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ing to Mulder, they contain a somewhat larger proportion of carbon and 
sulphur. 

The Hairs are peculiar modifications of the epidermis, and consist 
essentially of the same structure as that membrane. They are found on 
nearly every part of the surface of the body, excepting the palms of the 
hands and soles of the feet, and vary much in length, thickness, and. colour 
in different parts of the body and in different races of mankind. In some 
parts they are so short as not to project beyond the follicles containing 
them ; in other parts, as upon the scalp, they are of considerable length ; 
along the margin of the eyelids and upon the face they are remarkable for 
their thickness. A hair consists of a root, the part implanted in the skin ; 
the shaft, the portion projefeting from its surface, and the point. They 
generally present a cylindrical or more or less flattened form, and a reniform 
outline upon a transverse section. 

The root of the hair presents at its extremity a bulboiis enlargement, 
which is whiter in colour and softer in texture than the stem, and is 
lodged in a follicular involution of the epidermis, called, the hair-folliclv. 
When the hair is of consukTable length, the follicle extends into the sub- 
cutaneous cellular tissue. The hair-follicle is bulbous at its deep extremity, 
like the hair which it contains, and has opening into it, near its frt‘e 
extremity, the orifices of the ducts of one or more sebaceous glands. In 
structure, the hair-follicle consists of two coats — an outer or dermic, and 
an inner or cutie.ular. The outer coat is formed mainly of areolar tissue ; 
it is continuous with the corium, is highly vascular, and supplied by 
numerous minute nervous filaments. The inner or cuticular lining is 
continuous with the epidermis, and, at the bottom of the hair-follicle, with 
the root of the hair : this, cuticular lining resembles the epidermis in the 
peculiar rounded form and soft character of those cells which lie in contact 
with the outer coat of the hair-follicle, and the thin, dry, and scaly character 
of those which lie near the surface of the hair, to which they are closely 
adherent. When the hair is j^lucked from its follicle, the cuticular lining 
most commonly adheres to it, and forms what is called the root-sheath. At 
the bottom of each hair- follicle is a small conical vascular' eminence or 
papilla, similar hi every respect to those found upon the surface of the 
skin ; it is continuous with the dermic layer of the follicle, is highly 
vascular, and probably supplied with nervous fibrils : this is the part 
through which material is supplied for the production and constant growth 
of the hair. The root of the hair rests upon this conical-shaped eminence, 
and is continuous with the cuticular lining of the follicle at this part. l*t 
consists of a few thin bundles of fibrous connective tissue, with well-defined 
connective-tissue cells, capillary blood-vessels, and nen'e-fibres. These 
cells ^adually enlarge as they are pushed upwards into the soft bulb, and 
some of them contain pigment-granules, which either exist in separate 
cells, or are separate, or aggregated round the nucleus ; it is these granules 
which give rise to the colour of the hair. It occasionally happens that 
these pigment-granules completely fill the cells in the centre of the bulb, 
which gives rise to the dark tract of pigment often found, of greater or less 
length, in the axis of the hair. , 

The shaft of the Jtair consists of a central part or medulla, the fibrous 
part of the hair, and the cortex externally. The medulla occupies the 
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centre of the shaft, and ceases towards the point of the hair. It is usually 
wanting in the fine hairs covering the surface of the body, and commonly 
in those of the head. It is more opaque and deeper coloured than the 
fibrous part, and consists of cells containing pigment- or fat-granules. The 
fibrous portion of the hair constitutes the chief part of the stem ; its cells 
are elongated, and unite to form flattened fusiform fibres. Between the 
fibres are foimd minute spaces which contain either pigment-granules, in 
dark hair ; or minute air-bubbles, in white hair. In addition to this, there 
is also a diffuse pigment contained in the fibres. The cells which form the 
cortex of the hair consist of a single layer which surrounds those of the 
fibrous part ; they are converted into thin flat scales, having an imbricated 
arrangement. Connected with the hair-follicles are minute bundles of 
involuntary muscular fibre, termed the erectorcs jnlL They arise from the 
superficial layer of the corinm, and are inserted into the outer surface of the 
hair-follicle, below the entrance of the duct of the sebaceous gland. They 
are placed on the side towards which the hair sloj)e8, and by their action 
elevate the hair <fig. LXVI.) 

The Seliaceouji Glands are small, sacculated, glandular organs, lodged 
in the substance of the corium. 'J’hey arc found in most jmrts of the skin, 
but are most abundant in the scalp and face ; they are also very numerous 
around the apertures of the anus, nose, mouth, and external ear ; but are 
wanting in the palms of the hands and soles of the feet. Each gland 
consists of a single duct, more or less capacious, which terminates in a 
cluster of small secreting pouches or saccules. The sacc^ili connected with 
each duct vary in number from two to five, or even twenty. They are 
composed of a transparent colourless membrane, enclosing a number of 
cells. Of these, the outer layer, or marginal .cells, are small, polyhedral 
epithelial cells, continuous with the lining cells of the duct. The remainder 
of the sac is filled with larger cells containing fat ; except in the centre, 
where the cells have become broken up, and there is a cavity containing 
the deJms of cells and a mass of fatty matter, which constitutes the 
sebaceous secretion. The orifices of the ducts open most frequently into 
the hair-follicles, but occasionally upon the general surface. On the nos(! 
and face the glands are of large size, distinctly lobulated, and often become 
much enlarged from the accumulation of pent-uj) secretion. 1'he hurgest 
sebaceous glands are those found in the eyelids, the Meibomian glands. 

The Snd^mferovH or Sweat Giands are the organs by which a large 
portion of the aqueous and gaseous materials are excreted by the skin. 
They are found in almost every part of the skin, and are situated in small , 
pits in the deep parts of the corium, or, more frequently, in the subcu- 
taneous areolar tissue, surrounded by a quantity of adipose tissue. They 
are small, lobulai*, reddish bodies, consisting of a single convoluted tube, 
from which the efferent duct 2 >roceeds upwards through the corium and 
cuticle, and opens upon the surface by a slightly enlarged orifice. The 
efferent duct, as it passes through the corium, pursues, for a short distance, 
a spiral course ; it becomes straight in the more superficial part of this 
layer, and opens on the surface of the cuticle by an oblique valve-like 
aperture. In the parts where the epidermis is thin the ducts are finer, 
and almost straight in their course ; but where the epidermis is thicker 
they assume again a spiral arrangement, the separate windings of the tube 
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being as close and as regular as those of a common screw. The spiral 
course of these ducts is especially distinct in the thick cuticle of the palm 
of the hand and sole of the foot. The size of the glands varies. They 
are especially large in those regions where the amount of perspiration is 
great, as in the axillffi, where they form a thin mammillated layer of a 
reddish colour, which corresponds exactly to the situation ■ of the hair in 
this region ; they are large, also, in the groin. Their number varies. 
They are most numerous on the palm of the hand, presenting, according 
to Krause, 2,800 orifices on a square inch of the integument, and are 
rather less numerous on the sole of the foot. In both of these situations 
the orifices of the ducts are exceedingly regular, and correspond to the 
small transverse grooves which intersect the ridges of papillsB. In other 
situations they are more irregularly scattered, but in nearly equal numbers, 
over parts including the same extent of surface. In the neck and back 
they are least numerous, their number amounting to 417 on the square 
inch (Krause). Their total number is estimated by the same writer at 
2,381,248; and, supposing the aperture of each gland to represent a 
surface of ^j^th of a line in diameter, he calculates that the whole of these 
glands would pr(!sent an evaporating surface of about eight square inches. 
Each gland consists of a single tube intricately convoluted, terminating at 
one end by a blind extremity, and opening at the other end u])on the 
surface of the skin. In the larger glands this single duct usually divides 
and subdivides dichotomously ; the smaller ducts ultimately terminating 
in short caecal pouches, rarely anastomosing. The wall of the duct is 
thick, the width of the canal rarely exceeding one-third of its diameter. 
The tube, both in the gland and wher(} it forms the excretory duct, consists 
of two layers : an outer, formed by fine areolar tissue ; and an inner layer 
of epithelium. The external or fibro-cellular coat is thin, continuous 
with the superficial layer of the corium, and extends only as high as the 
surface of the true skin. The epithelial lining is much thicker, continuous 
with the eiudermis, and alone forms the spiral portion of the tube. When 
the cuticle is carefully removed from the surface of the cutis, these con- 
voluted tubes of epidermis may be drawn out, and form ‘ nipple-shaped 
projections on its under surface. According to Kdlliker, a layer of non- 
striated muscular fibres, arranged longitudinally, is found between the 
ari^olar and epithelial coats of the ducts of the larger sweat-glands, jis in 
the axilla, root of the penis, on the labia majora, and round the anus. 

The contents of the smaller sweat-glands are quite fluid; but in the 
larger glands the contents are semi-fluid and opatjuc, and (!ontain*a 
number of coloured granules, and cells which appear analogous to epithelial 
cells. * 


THE EPITHELIUM. 

All the sm-faces of the body, the external surface of the skin, the internal 
surface of the digestive and respiratory tracts, the closed serous cavities, the 
inner coat of the vessels, and the ducts of all glands, are covered by one or 
more layers of simple cells, called epithelium or epithelial cells, which serve 
various purposes, both as a protective layer, and as an agent in secretion. 
Thus, in the skin, the main purpose served by the epithelium (here called 
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the epidermis) is that of protection. As the surface is worn away by the 
agency of friction or change of temperature, new cells are supplied, and thus 
the surface of the true skin, and the vessels and nerves which it contains, 
are defended from damage. In the gastro-intestinal mucous membrane 
and in the glands, the epithelial cells appear to be the principal agents in 
separating the i^eeretion from the blood or from the alimentary fluids. In 
other situations (as the nose, fauces, and respiratory passages) the chief 
office of the epithelial cells ai^pears to be to maintain an equable temperature 


Fig. LXVrr. — J^]pithelial cells in the oral cavity of man. Maf^nified 350 limes. 



a. Largo, h. Mlrhllo-sizcd. r. Tlic sanio with two nuclei. 


by the moisture with which they keep tlu! surface always slightly lubricated. 
In the serous cavities they also keep the opposed layers moist, and thus 
facilitate their movements on each other. Finally, in all intei’ual parts they 
ensure a perfectly smooth surface. 

The epithelium is usually spoken of as tesselatod or 2>avement, columnar, 
si)heroidal or glandular, and ciliated. 

The jmvenieut ej)ithelium is comijosed of flat nucleated scales of various 
shai)es, usually i)olygonal, and varying in size. These scales often contain 
granules, as in flg. LXVll. This land of ei)ithelium is found on the 

Fia. LXVIll. — Epithelium of the intestinal villi of the rabbit. Magnified 300 times. 
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surface of the skin (eiiidennis), on all the serous surfaces (unless the 
ventricles of the brain be an cxcei>tion), on the lining membranes of the 
blood-vessels,* on many of the mucous membranes, and in the ducts. The 
nails, hairs, and in animals the horns, are a variety of this kind of epi- 
thelium. 

• The epithelium lining the blood-v^els, lymphatics, and serous membranes is modified 
in shape, and its cells vary much in si/e. It is usually spoken of in German works as 
endvtAeliatn, It is represented in fig. LVIl. 
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The columnar epithelium (fig. LXVIII.) is formed of cylindrical or rod- 
shaped cells, each containmg a nucleus, and set together so as to form a 
complete membrane. 

This form of epithelium covers the mucous membrane of the whole 
gastro-mtcstinal tract and the glands of that part, the greater part of the 
urethra, the vas deferens, the prostate, Cowper’s glands, Bartholine’s glands, 
and a portion of the uterine mucous membrane. 


Fjg. LXIX. — Spheroidal epi- 
thelium from the human blad- 
der. Magnified 250 times. 


Fig. IjXX. — C iliated epithelium from 
the human tracliea. Magnified 350 
1 imes. 



a. InruTtiiost l.\v('rs of tho olastir loDj^iturliniil fibres, 
h. Homoj'HtniOtia innomiost lny(‘r« of ibo inucjous 
ineinbrauo. c. Deopt-st cells. d. Middle 

eJongated. e, Su]H;riicial, bearing cilia. 


The spheroidal or glandular (epithelium (fig. LXIX.) is composed of 
circular cells, with granular contents and a small nucleus. 

This form is found in the kidney, ureters, and bladder, and in the 
secreting glands. 

Ciliated epithelium (fig. LXX.) may be of any of the preceding forms, 
but usually inclines to the columnar shape. It is distinguished by the 
presence of minute j)rocesses, like hairs or eyelashes (cilia), standing up 
from the free surface. If the cells be examined durmg life, or immediately 
on removal from the living body (for which in the human subject the re- 

Fig. LXXI.— Simple columnar epithelium from the mucous membrane of the intestine, with 
{foblet-colls pouring out their contents. (Klein and Noble Smith.) 



moval of a nasal polypus offers a frequent opportunity), in teind water, the 
cilia will be seen in active lashing motion ■; and if the cells be separate, they 
will often be moved about in the field by that motion; . 

The situations in which ciliated epithelium is found in the human body 
are — the respiratory tract from the nose downwards, the ^'^ggipanum and 
Eustachian tube, the Fallopian tube and upper portion of the uterus, the 
vasa efferentia, coni vasculares, and first part of the excretory duct of the 
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testicle, and the ventricles of the brain and central canal of the spinal 
cord. 

The so-called gobkt-cells appear to be formed by a conversion in shape, 
of the columnar epithelium (ciliated or otherwise), consequent on the secre- 
tion into the interior of the cell of mucus, which distends the upper part of 
the cell, while the nucleus is pressed down towards its deep part, until the 
cell bursts and the mucus is discharged on to the smrface of the mucous 
membrane, as shown in fig. LXXI. 


SEROUS, SYNOVIAL, ANO MUCOUS MEMBRANES. 

These membranes consist of a layer of epithelium supported on a 
structureless membrane called the basement-membrane, beneath which 
lies a tract of connectivisf or areolar tissue, which in the mucous membranes 
lodges glands of various kinds, and contains unstriped muscle, or con- 
tractile muscular fibre-cells, and in both serous and mucous membranes 
conveys the blood-vessels out of which the secretion is to be eliminated. 

The serous membranes are the simifiest of the three, and will therefore be 
first described. 

They form shut sacs, sometimes arranged quite simply, as the tunica 
vaginalis testis ; at others with numerous involutions and recesses, as the 
peritoneum, but which can always be traced continuously around the 
whole circumference. The sac is completely closed, so that no communica- 
tion exists between the serous cavity and the parts in its neighbourhood. 
An apparent exception exists in the peritoneum of the female; for the 
Fallopian tube opens fi'eely into the peritoneal cavity in the dead subject, 
so that a bristle can be passed firom the one into the other. But this 
communication is closed during life, except at the moment of the passage 
of the ovum out of the ovary into the tube, as is proved by the fact that 
no interchange of fluids ever takes place between the two cavities in dropsy 
of the peritoneum, or in accumulation of fluid in the Fallopian tubes. 
The serous membrane is often supported by a firm fibrous layer, as is 
the case with the pericardium, and such membranes are sometimes spoken 
of as ‘ fibro-serous.’ In the parietal portion of the arachnoid there is, 
according to many anatomists, no serous membrane in the proper sense 
of the term ; but the dura mater is merely lined with a layer of epithelium, 
the basement-membrane being hero indistinguishable. In other situations 
• the following parts may be recognised as constituting a serous membrane : — 

1 . The epithelium, a single layer of polygonal or pavement-epithelial cells. 

2. A structureless basement-membrane. 3. The connective , tissue and 
vessels which support the latter, connect it with the parts below, and supply 
blood to its deep surface. Some of the serous portion of the blood is secreted, 
or transudes, through the basement-membrane to furnish the special secre- 
tion. This latter is, in most cases, only in sufficient quantity to moisten 
the membrane, but not to furnish any appreciable quantity of fluid. When 
a small quantity can be collected, it appears to resemble in many respects 
the lymph, and like that fluid coagulates spontaneously ; but when secreted 
in large quantities, as in dropsy, it is a watery fluid containing usually suffi- 
cient albumen to coagulate with heat. 
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Lately the interesting discovery has been made that fluids with coloured 
particles transude through the serous membrane into the lymphatic vessels, 
and stomata or openings have been seen between the cells of the epithelium, 
which are believed to be opened and closed by the movements of the serous 
surface (fig. LX). These openings are surrounded by a zone of small, 
cubical, granular cells, and communicate with a lymi)hatic cajHllary. 

In addition to these stomata, other interruptions in the epithelial layer 
have been described as pseiido-stoinata ; th<\y are occupied by processes of the 
branched connective-tissue corpuscles of the subjacent tissue. 

The ninroiiit memhrnnes are more comj)lex in their structure than the 
serous. Their epithelium , is of various forms, inchiding the sphei’oidal, 
columnar, and ciliated, and is often arranged in several layers (see fig. LXX.). 
This epithelial layer is supported by the roriiim, which is analogoiis to the 
derma of the skin, and is in fact continuous with ,it at tlie orifices of tin*, 
body. The cerium consists, as it is ixsually described, of a transparent 
structureless basement-membrane next to the e])itbelium, supported by a 
fibro-vascular layer of variable thickness below it, and this merging into the 
submucous areolar tissue. It is only in some situations that the basement- 
membrane can be demonstrated. 

The fibro-vascular layiT of the coriixm contains, bc'sides the white and 
yellow fibrous tissue and the vessels, muscular fibre-cells, forming, in many 
situations, a definite layer, called the nun-tme, nerves, and lym- 

phatics in various proportions. Embc^ddcd in it are found numerous glands, 
and projecting out of it are processes (villi and papilhe) analogous to the 
papillae of the skin. These glands and processes, however, exist only at 
certain parts, and it will be more convenient to refer for their description 
to the sequel, where the parts are d(i8<;rib(^d in which they occur. Thus 
the mucous glands are descrihed in the account of the mouth, the stomach, 
the intestines, Ac. ; the papillae and villi with that of the tongue. 

The synovial membranes are composed essentially of connective tissue, 
with blood-vessels and nerves. It was formerly supposfsd that these 
membranes were analogous in strxxcture to the serous membranes, and 
consisted of a layxsr of flattened epithelial cells on a basement-membrane. 
No such cells, howevxir, exist, and the only ones found on the surface are 
irregularly branched connective-tissue corpuschjs, similar to those found 
throughout the tissue. Here and there these cells are collected in 2)atches 
and present the apijearamu? of x'jathelium, but do not possess thc! true 
characters of an endothelial layer. They are surrounded and held togxdhor , 
by an albuminous grourid-sid)stan(:;e- (For a further descri^dion of thc 
synovial membranes see p. 146.) 

SECRETING GLANDS. 

The secreting glands are organs in which the blood, circulating in 
capillary vessels, is brought into contact with ejxitbelial cells, whereby cer- 
tain elements are separated (‘ secreted ’) out of the blood. The cells ai*e 
arranged in such a manner as to enclose a cavity into which the secretion 
is poured. This cavity is arranged in the form of a rarai^^ing duct, the 
secreting cells lying in, or touching, the terminal ramifications (or more 
correctly the commencing radicles) of the duct. 

g 
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In size the glands vary extremely ; thus the liver weighs nearly four 
pounds, while many of the mucous glands are only visible to the naked eye 
when distended with secretion : and they vary not less in structure. Thus 
the structure of the Hver is so complex that it can hardly yet be regarded 
as known with absolute certainty; while there are a great many glands 
which consist either of a single tube lined with epithelium, on the outer 
side of which the blood circulates, or even a simple closed sac which opens 
when it becomes charged with secretion. 

Tho great majority of glands, however, can be reduced ideally to a very 
simple form, viz., to an involution, more or less complex, of the basement- 
membrane, carrying of course its epithelium with it, and having the capil- 
lary vessels distributed on its attached surface. If this involution be 
perfectly simple, an open tube results, as in the stomach (see fig. 362, 
p. 651), or the common jnucous crypts of the urethra. Branches projecting 
out from the bottom of this tube constitute the simplest form of racemose 
gland. The most nidimentary condition of such a gland is shown in the 
branched tubes of the gastric mucous membrane, figured on p. 651. If 
such a tube be conceived of as divided into branches as well as branching 
out at its extremity, we have a compound racemose gland consisting of a 
single lobule terminating in its duct (such as Brunner’s glands), and an 
aggregation of such lobules may all open into a common duct, or may have 
a great number of separate ducts. Instances of such glands will be found 
in the salivary glands, the pancreas, &c. In other instances the necessary 
extent of epithelial surface is obtained by the duct being coiled on itself, as 
in the sweat-glands (fig. LXV. j). ciii), or the extremity of the duct only 
may be thiis arranged (see the figure of the testis, p. 748). In other 
glands, as in -the kidney, the mucous duct is undivided from tlje beginning, 
and the capillaries from wdiich the secretion is to be eliminated are dis- 
tributed u2)on its walls or i>rojcct into its ampullated commencement 
(tig. 413, p. 724). 

For the descrijdion of the Ductless or- Blood Glands we must refer to 
the sections in the text relating to the Anatomy of the Spleen, Suprarenal 
Capsules, Thyroid, and Thymus. 



Growth and Development of the Body. 

T he whole body is developed out of the ovum (fig. LXXll.) when fertilised 
by the spermatozoa. The ovum is merely a simple nucleated cell, or 
collection of protoplasm, and the spermatozoa disappear when they have 
accomplished their mysterious function. All the complicated changes by 
whicdi the various intricate organs of the whole bddy are formed from one 
simple cell may be reduced to two general processes — viz., the segmenta- 
tion or cleavage of cells, and their dijf'er- 
entiation. The former process consists 
in the splitting of the inicleus and its 
investing cell-wall, whereby the original 
cell is represented by two. The differen- 
tiation of cells is a term used to describe 
that unknown power or tendency im- 
pressed on cells which, to all ixiethods of 
examination now known, seem absolutely 
identical, whereby they gi'ow into different 
forms ; so that (to take the first instance which occurs in the growth 
of the embryo) the indifferent cells of the vascular ai’ea are differentiated, 
some of them into blood-globules, others into the solid tissue which forms 
the blood-vessels. 

The extreme complexity of tjie process of development renders it at all 
times difficult to describe it intelligibly, and still more so in a work like 
this, where adequate space ' and illustration can hardly be afforded, having 
respect to the main purpose of the book. I can only hope to render the 
leading features of the process tolerably plain, and must refer the reader 
who wishes to follow the various changes more minutely to the special 
works on the subject, and especially the work of Foster and Balfour. 

Many of the statements which arc accepted in human embryology are 
made only on the strength of exiHiriments on lower animals, direct obser- 
vation in the human subject being impossible. 

The ovum is a small spheroidal body situated in immature Graafian 
vesicles near their centre, but in the mature ones in contact with the 
membrana granulosa * at that part of the vesicle which projects from the 
surface of the ovary. The cells of the membrana granulosa are accumu- 
lated round the ovum in greater number than at any other part of the 
vesicle, forming a kind of granular zone, the discus jn-oligems. 

The human ovum (fig. LXXIII.) is extremely minute, measuring from 
•a Vo'th to Y^th of an inch in diameter. It is a cell, consisting externally 
of a transparent envelope, the xona pellucida, or vitelline membrane. Within 

* See the description of the ovary in the body of the work. 

g2 


Fig. LXXII. — Ovum of the sow. 
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this, and in close contact with it, is the yolk or vitellm ; embedded in 
the substance of the yolk is a small vesicular body, the germinal vesicle 
(vesicle of Purkinge) — the nucleus of the cell ; 

and this contains as its nucleolus a small Fig- LXXIIL— Human ovum, 

. .XI if from a middle-sized follicle, 

spot — the macula germmatira, or the spot oi Magnified 350 times. 

Wagner. 

The zona pellacida., or i:itcUine membrane, 
is a thick, colourless, transparent membrane, 
which appears under the microscope as a bright 
ring, bounded externally and internally by a 
dark outline. It corresponds to tiie chorion of 

the impregnated ovum. VltoUlne membrane or zonapfllu- 

The i/olk consists of grantilar protoplasm — 
i.e. granules or globules of various sizes, em- 

bedded in a more or less viscid fluid. The * 

smaller granules resemble pigment ; tlie larger granules, which are in the 
greatest number at the periphery of the yolk, resemble fat-globules. In 
the human ovum the number of granules is comparatively small. 

Thtf germinal rcHuie. consists of a fine, transparent, structureless mem- 
brane, containing a watery fluid, in which are occasionally found a few 
gi'anules. It is about yioth of an inch in diameter, and in immature ova 
lies nearly in the centre of the yolk; but, as the ovum becomes developed, 
it ap})roachcs the surface, and enlarges much less rapidly than the yolk. 

The germinal s^tot occupies that part of the periphery of the germinal 
vesicle which is nearest to the periphery of the yolk. It is opaque, of a 
yellow colotir, and finely granular in structure, measuring from sft’o oth to 
a iVbth of an inch. 

The phenomena attending the discharge of the ova from the Graafian 
vesicles, since they belong as much or more to the ordinary function of 
the ovary than to the general subject of the growth of the body, are 
described with the anatomy of the ovaries in the body of the work. 

It should be added that in the mature ovarian ovuill the germinal 
vesicle has disappeared. Some cells belonging to the membrana granulosa 
adhere for a time to the surface of the ovum, but these also soon 
disappear. 

The first changes in the ovum which take place upon conception 
appciar to he as follows : — the spermatos^oon penetrates the ovum,* the 
efibet of which is to bring it into contact with the yolk, and with the 
germinal vesicle contained in the yolk. It seems as if this normally 
occurs in the Fallopian tube,t and abnormally it may even take place in 
the peritoneal cavity. The first effect is to produce a eleavag^ and multi- 
plication of the yolk, which becomes first cleft into two masses, then into 
four, and so on, until at length a n^ulberry-Uke agglomeration of nucleated 
cells results (fig. LXXIV.). These cells are sometuneR termed vitelline 
spheres. Ova in which this segmentation extenffs over the whole yolk 

* See Newport, FhU. Trans. 1853, vol. ii. p. 233. This has been since confirmed by other, 
observers on variojis lower animals, and may m assumed to be generally true. 

t Many physiologists, as BischofF and Dr. M. Barry, taught that the ovn^ is fecundated 
in the ovary, but the reasoning of Dr. Allen Thomson appears v^y cogent in proving that 
the usual spot at which the spermatozoon meets with the ovum is in the tube. 
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(which is the case with the mammalia) are called kolohlastic ova; those in 
which only a portion of the yolk is segmented are called merohhisiic ; as, 
for instance, in the bird’s egg, where the segmentation is restricted in the 
first instance to the disc of the cicatricula, the remainder of the j'olk taking 
no part in the change. 

There are also found within the vitelline membrane one or more clear 
globules, called ‘ polar .glohuleH' by Robin, because they lie near one of the 
poles of segmentation. The nature, origin, and uses of these bodies are not 


Fig. LXXIV. — Four diagrams to show the division of the yolk. The ovum is surrounded 
by spermatozoa. The clear corpuscles (polar j^lobules of Robin) are seen in the first two. 



known. They seem to be ustlally regarded as produced by the liquefaction 
of the yolk, and as not being essential to the process of fructification. 

The cells or vitelline spheres of which the yolk is now compost'd soon 
arrange themselves into the form of a membrane lined with pavtanent-epi- 
thelium. As the yo^k-niass softens, fluid accumulati^s in the interior of this 
membrane, spreading it out on the internal surface of the vitelline mem- 
brane. The latter (external) membrane (fig. LXXVII.) soon becomes covered 

Fig. LXXV. — Ovum with the germinal area, seen in profile to show the division 

of the blastodermic membrane. 



t. Vitelline tnombrane, a. Blastodorm. 3. Gormlnal aroa. 4. Place whore the blastoderm is 

just divided into its two layers. 


with granulations or vegetations, which give it a shaggy appearance, and it 
then takes the name of the ‘ primitive corion ; ’ whilst the internal membrane, 
produced by the cleavage of the yolk, is called the ‘ blastodermic membrane 
or vesicle.’ 

The ovum increases in size during the whole of this time, by the ab- 
sorption of albuminous fluid which coats it during its descent along the 
PaJlopian tube, and which is secreted by the mucous membrane lining that 
tube. ^ ■ 

The first stage towards the formation of the embryo is the cleavage or 
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Splitting of the blastoderm. This process has been accurately followed out 
in birds, in whose ova (meroblastic) the blastoderm only covers a portion of 
the yolk, and is divided originally into two layers, the lower of which soon 
splits again into two, so that three separate layers of cells result. In the 
human embryo also the three layers of which the blastoderm is ultimately 
composed are believed to oi’iginate in a similar manner, though no direct 
observations have hitherto been made in mammalia which cover the whole 
period of the formation of the blastodermic membranes. But in both classes 
of ova they consist ultimately of three — the external, which used to be 
called the serous layer, but to which the terra epiblast is now more com- 
uionly applied ; the internal, the mucous layer, or hyjiohlast ; and the 
middle, which is Ixdieved by most writers to be originally developed by 
cleavage from the hypoblast, and which is now usually called the mesoblttsf, 
formerly the vascular layer. The precise mode of formation of this middle 
layer is, however, by no means exactly made out. All the layers consist 
hitherto of nucleated cells, in which up to this time no special arrangement 
or differentiation is perceptible. Observations on the fowl’s egg, however, 
have led Foster and Balfour to the conclusion that the cells of the epiblast 

Fig. LXXVI.— Section of a blaatoderm at rif^ht angles to the long axis of the emhryo, near 
its middle, after eight hours’ incubation (from Foster and Balfour). 



A. Epiltlftst fornipd of two layers of colls, u. Mesoblast thickened below the primitive groove, c. Hypoblast formed 
of one layer of rtattctiwl coils, pr. Primitive ffroovo. ntc, Mesoblast cell. bd. Formative colls in the 9o-i;allo(l sejj- 
nieutation or sub^^erminal cavity. (Tlie line of separation between the epiblast and mesoblast below the primitive 
groove is too strongly marked In the figure.) 

arc the direct results of segmentation from the original germ-cell, while 
those of the hypoblast and mesoblast are derived from certain ‘ formative 
cells ’ which make their appearance in the yolk-cavity, migrating into it by 
the help of aiuceboid movements after the fashion of white blood-cor- 
^ puscles. 

The epiblast is mainly concerned in the formation of the extern^ cuticle • 
and of the nervous centres. From it proceed all the epidermis of the body 
and ■ all the involutions of the epidermis in the ducts of the glands and of 
the mammee, the brain, the spinal cord, and the portions of the nose, eye, 
and ear which are directly formed from the brain^ The external layer of 
the amnion is also formed from the epiblast, and probably a portion of the 
chorion. 

The hypoblast is mainly concerned in forujing ^ihe internal epithelium, 
viz. that of the whole alimentary passages, except the mouth and a amal l 
portion of the rectum near the anus (which are formed by an involution of 
the integument) ; that of the respiratory tract, which is originally an offset 
from the alimentary canal ; and the epithelium of all tLe glandular organs 
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Fig. LXXVII.* — Diagrama to ahow the development of the three layers of the hlastodernilc 

membrane on transverse sections. 



A. Portion of the oTtim with the zona pellnoida and tlie germinal area, b c vTk f g. DiiTerent stages of development. 
o. Umbilical vesicle, a. Amnion, i. Intestine, p. Peritoneal cavity, bounded by the splanohno-pleural and 
eomatO'pleural layers of mesoblast, i. Vitelline membrane, a. External blastodermic layer. 3. Middle layer. 

i . Internal layer. 5. Medullary laminee and groove. 5^ Medullary canal. 6. Epidermic laminm. 7. Lateral 
exnree of the amnion. 7^ The same almost in contact. 8. Internal epithelial layer of the amnion. 9. Epidermis 
of the embryo, xo. Ohorda dorsalis, xx. Vertebral laminae. la. Proto vortebne proper. 13. Muscular lamlnm. 
14. Lateral laminm. 15. Flbro-lntestinal lamiiis. x6. Ontaneous laminte. 17. Internal fihrous layer of the umbi- 
lical vesicle. 18. Muscular laminm extending to meet the cutaneous. 19. External layer of the cutaneous lamime. 
so. Internal layer of the same. ax. Mesentury. 32. Fibrous layer of the intestine. 


« The dotted lines indicate the parts belonging to the intern^ blastodermic layer ; the plgin ttnes those belonging 
to the middle ; the interrupted lines those belonging Co the external. The embryo has been represented, in this and 
ths IhUowing diagraxn, lying on its back. The natural position is generally assumed to be the reverse. 
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Fig. LXXVIII.* — Dia^ramBto show the development of the three blastodermic 
layer.s on antero-posterior sect ions. 



Ai of ovnm with tlu' mombrano and jprerminal area, b udek. Various stages of developmfint. o. 

Ovum ill the uterus aud formation of (iwidna. i. Vitellliie membrane, a. lixtcriial blastodermic layer, a'. Vesi- 
cnla serosa. 3. Middle blastodermic layer. 4. Tiitcrnal biyer. 5. Vestige of the future embryo. 6. Uephalic flexure 
of the amnion. 7, Caudal flexure. 8. Sjk)! where the amnion and veaiciila serosa are continuous. 8^ Posterior 
umbilicus. 9. Cardiac cavity, to. Kxtennil ftbroiia layer of the umbilical vesicle, it. External fibrous layer of the 
amnion. 13. Internal layer of tlie blastoderm forming the intestine. 13, 14. External layer of the allantois, extend- 
ing to tJie inner surface of the vesicula serosa. 15 The same now completely applied to the inner surface of the 
Vesicula serosa. 16. Umbilical cord. 17 Umbilical vessels. 18. Amnion, ig. Ohorioii, ao. Foatal placenta, 
at. Mucous membrane of uterus, et. Maternal placenta. 23. DecidiliL reflexa. 34* Muscular wall of uterus. 


^ The same note applies to this as the preceding diagram. 
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which open into the internal tract. The hypoblast forms also the deeper 
layer of the umbilical vesicle and allantois. 

All the rest of the embryo is formed from the mesohhist, viz., all tlie 
vascular and locomotive system, the cutis, all the connective tissues, the 
nerves,* and the genito- urinary organs, through the Wolffian bodies and 
other temporary foetal structures. • The vascular system of the foetus extends 
to the yolk and the maternal parts along the'umbilical vesicle and allantois, 
so that the greater part of these bodies and the outer layer of the amnion 
ai'e also formed out of the mesoblast. The hetal portion of the placenta, 
being essentially a vascular structure, is also developed from the mesoblast. 

The method of formation of these various parts, and especially the mode 
of conversion of the mesoblast, is, however, very complicated. 

Oeriniiud Area. — in the mass of nucleated c«;lls into which the yolk 
becomes converted during the formation of the blastodermic vesicle, a small 
agglorueration is formed, which then spreads out into an area of nucleated 
cells, from which the embryo is to be formed, and wdiich has accordingly 
received the name of (termhuil disc or area, nerminatira. In this jwrtion of 
the ovum the first trace of the embryo appears as a faint streak, which is 
called the priniitire trace, or priinitire (froore (tig. LXXVl.). This groove first 
deepens into a furrow, bounded by two plates — the laiiiituc dorsalcs, beneath 
which a delicate fibril appears — the chard^t dorsfdis, or notochord — in ■which 
cartilage can very early be recognist'd. 

The chorda dorsalis and the lamina) dorsalcs are the rudiments of the 
vertebral column and canal. 

The first approaches towards a definite form in the embryo are made — ( i ) 
by the development of the rudimentary spinal column ; (2) by tbe cleavage 
of the middle layer of the blastodermic membrane, from which a part of that 
column is derived; and (3) by the incurvation of the column at its cephalic 
end to form the brsiin and brain-case. 

The heaping up of the epiblast in the germinal area gives rise to a 
distinct longitudinal streak, which, when looked at from above, is seen to 
be constricted in the middle. Soon this heaped-up epiblast constitutes a 
distinct groove, the sides and base of which are formed of epiblastic cells 
(fig. LXXIX. a). The margins of the groove then coalesce, first in the 
middle of the embryo, then towards the cephalic end, which is soon seen to 
be more dilated than the rest, and to present constrictions dividing it imper- 
fectly into three chambers, and lastly at the caudal extremity. Thus a 
closed tube is formed lined with epiblast, and having a covering of the same 
membrane (fig. LXXIX. n). The lining of the tube is developed into the 
nervous centres, the covering into the epidermis of the back and head. 
Below this primitive cerebro-spinal canal lies the mesoblast, and from this 
are developed (i) a continuous, rod-shaped body lying below the primitive 
groove, and called the notochord ; (2) on either side a substance divided into 
a number of square segments (the protovertelrrce), which first make their 
appearance in the region which afterwards becomes the neck, then further 
forwards towards the head, apd afterwards extend along the body. These 
protovertebrae, as will be explained hereafter, are not the same as the 
permanent vertebrae ; but they are .differentiated partly into the vertebrae, 

* lu the spinal nerves the part which is in connection with the cord, including the gan- 
glia, is formed from the mesoblast, according to the most recent observations. 
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partly into the muscles and true skin, and partly into the roots and ganglia 
of the nerves. 

On either side of the protovertcbrae the mesohlast splits into two layers, 
the upper of which, or that lined by epiblast, is called somatopleure, and 
the lower (lined by hypoblast) splanchnopleure (tig. LXXIX. b, 5, 5'). 
From the former the skeleton, muscles, and true skin of the external parts 
of the hotly are derived ; from the latter, the muscular and other mesoblastic 
portions of the viscera. The space between them is the common pleuro- 
peritoneal cavity. Whilst the parietes of the body are still unclosed, this 
commom peritoneal cavity is continuous with the space between the amnion 
and chorion, as seen in tig. LXXVil. r. 

The embryo, which at first seems to be a mere streak, extends longi- 
tudinally and laterally. As it grows forwards it becomes remarkably curved 
on itself {eepluiUv. Jiexnre^, and a smaller but distinct flexure takes place at 
the hinder end {caudal jiexure). At the same time the sides of the embryo 
grow and curve tow'ards each other, so that the emluyo is aptly compared 


Fig. LXXIX. — Transverse sections througli the embryo-chick before and some time afU'r 
the closure of the medullary canal, to show the upward and downward iuHoctions of the 
blastoderm (after Kemak). 

B 



A. At the end of the flrHt day. 1. Not-ochord. 2. Primitive groove in the Tuethilliiry canal. 3. Edge of tlie dorsal 
laminii. 4. C’oriutous InytT or i*piblnst. 5. Mesohlast divhittd in its inner part. 6. Hyiioblast or epitlielial layer. 
7. Section of protovertehral plate, n. On tiie third day in the lumbar region, i. Notochord in its Rheath.* 2. 
Medullary canal now olo.st*d in, 3. Section of the medullary substance of the spinal curd. 4. Oorneous layer. 
5. Soiiiotopleure of the mesublast. 5'. Splaiiehuopleure (one tlgurc is placed in the phniro^peritoneal cavity), 6. 
l..ayers of hypoblast in the intestines sjtreadiiig also over tiie yolk. 4x5. I'art of the fold of the amnion formeil by 
epiblast and somatopleure. 


to a canoe turned over (see fig. IjXXX.). The well of the canoe opens freely 
into the cavity of the yolk-sac. Its walls are of course formed by the three 
blastodermic membranes, and at the point where the well commences (the 
future umbilicus) the outer (epiblast), lined by the somatopleural layer of 
mesohlast, turns back over the canoe on all sides till the folds meet at the- 
point opposite the umbilicus : then the two sides communicate with ca<;h 
other, and thus a closed serous sac, the amnion, is formed (tig. LXXX.). 
Meanwhile the yolk-sac communicates freely with the interior of the embryo, 
through the large opening which afterwards becomes the umbilicus, and 
which we have likened to the well of the canoe (tig. LXXVII. b, 0) ; * and 
through this opening the internal blastodermic membrane and the internal 
or splanchnopleural division of the mesohlast pass out. In those animals 
which have no amnion, all three layers pass over the yolk-sac ; but where 
♦ 

• The student jrill remember that in figs. LXXVIT,, LXXVIII.^ the embryo is represented 
as lying on its back ; but the position in which the spinal column is highest is usually 
described as the naturid one, as in fig. LXXX. 
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the amnion exists it separates the external blastodermic layer from the yolk- 
sac or umbilical vesicle, as shown in the figures. This umbilical vesicle is 
therefore at first a mere part of the general cavity of the yolk, partly en- 
closed by the embryo ; but as the latter grows round on all sides towards 
the umbilical aperture, the yolk-sac becomes distinguished into two portions, 
one lying inside the embryo and forming a portion of the intestinal cavity 
(out of which the student must remember the bladder is also formed), and 
therefore forming a part of the body of the fcetus, and the other lying ex- 
ternal to the body, and remaining therefore as a part of what is, in a more 
restricted sense, the ovum. The two parts communicate by a passage — the 
omplialamesenieHv duct— the destination of which will be pointed out presently. 
The extra-embryonic 2)ortion of the umbilical vesicle is of small hnijortance 
and very temporary duration in the hmnan subject. It is the seat of the 
(iarliest circulation, but is soon re2)laced in that (V'lpacity by the allantois, 
W'hich becomes the gi’eat bond of vascular connection betwt'en the embryo 
and the uterine tissues, as will be exjdained inesently. As the arteries 
develoiied in the middle blastodermic Inyer grow, they cover the umbilicnl 
vesicle, forming the rtm ular area, the chief vessels of which are the omphalo- 
mesenterie, two in number. The vesstils of this area ai)i)ear to absorb the 
fluid of the umbilical vesicle, which dries ui> into a disc-like body attached 
to the amnion, and having no further function. The uidivity of the umbili- 
cal vesicle ceases about the same time (fifth or sixth w'oek) as tlu! allantois 
is formed. In fac.t, the \imbilical vesicle jirovideH nutrition to the fudus from 
the ovum itself, while the allantois is the. channel whereby mitrition is 
conveyed to it from the uterine tissues. The \nnl)ilical vesicle, however, is 
visible, containing fluid, uj) to the fourth or fifth month, between the amnion 
and the chorion, with its iiedicle and the omidialomesenteric vessels. Tlu; 
latter vessels then become atroidiied, as the functional activity of tlni bf)dy 
with wdiich they are connected ceases. 

The Amnion . — The first ste 2 > towards a (dear understanding of the 
dev(do2)ment of the embryo is to have a 2U‘02ier conce2)tion of the method 
and the object of tlu; formation of th(^ amnion and of the elesivage of the 
blastoderm (its middle layer) into two 2>ortion8 at the unclosed portion of 
the embryo. The object of this cleavage is to form the common 2deuro- 
2 >eritoneal cavity, and to condufd out, along the umbilical vesicle and the 
allantois, the vessels by which the vital vascular connection between the 
fcetus or ovum and the mother is to be established. 

The amnion is the membrane which immediately surrounds the embryo. ^ 
It is of small size at first, but inci'eases considerably towards the middle of 
2)regnancy, as the foetus requires the power of independent movement. Its 
cavity is occupied by a clear serous fluid, the liquor amnii, which contains 
about I 2><^i' cent, of solid matter, albumen with traces of urea. The 
quantity of this fluid increases up to about the sixth month of pregnancy, 
after which it diminishes somewhat. The use of the amnion is believed to 
be chiefly to allow of the movements of the foetus in the later stages of 
pregnancy, though it serves no doubt other purposes also. Its external 
layer, derived from the mesoblast, is now described as being muscular, at 
least as displaying rhythmic contractions during life. The internal layer is 
derived from the epiblast. « 

The amnion is thus formed. As the embryo grow’s it becomes curved 
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in front and behind — the cephalic and cauda l flexures ; and as these dexnres 
increase they pucker up the embryo towards a wide opening or dehiscence 
below, the situation of the future umbilicus. The embryo also curves over 
laterally towards the same point. The external blastodermic layer (epi- 
blast) is reflected at the flexures of the embryo, in the manner shown in 
fig. LXXVIII., from the body of the embryo on to the umbilical vesicle and 
allantois. As the allantois, at least its vascular portion, extends over the 
whole yolk-sac, to line the chorion internally, it carries the amnion with it 
until its caudal and cephalic i)ortions come into contact (at fig. LXXX.), 
meet, and coalesce, forming a simple closed cavity. This internal or 
epithelial lining of the amnion derived from the epiblast is coated over by a 
fibrous (or muscular ?) layer, which is furnished by the somatopleural part 
of the mesoblast, as above explained and figured. 

« • 

Fig. LXXX.~ l)ia|?ramniatic section’ throug-h tlie ovum of a mammal in 
the long axis of the embryo. 



The cranio- vertebral axis. ?, /. The coplialic and caudal iKiriioiia of the primitive alimentary canal. tt. The 
amnion, a*, Tlie point of rrtloction into tlio false amnion, c. Yolk-'Sac, commnnicuti with tlu* middle part of 
the intofttinc by v i, the viUdlo-intostinul duct. u. The allantois. The ovum i« surrounded externally by the villous 
chorion. 


The amnion is destitute of vessels. It is exclusively a fcetal structure, 
and in no obvious connection with the parts which are truly uterine. 

The part of the amnion which was at first in contact with d;he chorion 
(and which is shown in fig. LXXX. by the dotted line on either side of a') is 
called the 'false amnimi,' or resicida serosa. When the amniotic folds come 
together and communicate, this is entirely separated from the amnion 
proper, and is either obliterated or takes a share in the development of the 
chorion. In mammals the epiblast only is believed to be concerned in the 
formation of the false amnion. 

The Allantois is the chief agent of the early circulation, i.e. the duct 
or tract alon^ which the vessels extend which convey the blood of the 
«i^bryo to the foetal chorion, where it is exposed to the influence of the 



THE ALLANTOIS. 


cxxv 


maternal blood circulating in the decidua or uterine portion of the chorion, 
from which it imbibes the materials of nutrition, and to which it gives up 
those matters which are necessary for its purification. The allantois is 
formed by a projection of the internal germinal layer (hypoblast), taking 
with it the splanehnopleural layer of the mesoblast, in which latter the 
vessels are formed which constitute its most important part. It is at 
first a mere hollow projection out of the common intestinal cavity 
(fig. LXXVIII. c), but it soon extends into and through the pleuro-peritoneal 


Fm. LXXXr. — Magnified view of thf> human einbrvo of four weeks with the 
membranes opened (from Leishman after (V>ste). 



y Thn iimbiliciil vewoU? witli the oinphaloiiieaeiit<Tic vessels, and it-s loiiu tulmlar attachment to the intestine, r. 
The villi of tlte clionon. m. The amnion op 'iied. u. Cul-do-sac <if the allantois, and on each side of this the uniid- 
liiml vessels passing out to the chorion, o. In the embryo, tbe eye. e. Tbe ear-vesicle, h. The boart. 1. The 
liver, o. The uoper ; p, the lower limb, tr. Wolffian body, in front of which are the mesentery and fold of intes- 
tine. The Wolffian duct and tuUus are not ropre.sentccl. 


space till ij meets with the primitive chorion, and to this it contributes its 
essential fa3tal portion, the fibrous or vascular layer of the allantois. The 
epithelial or internal portion of the allantois, formed by the hypoblast, is 
hollow, and is usually styled the aUantoi^ tfesicla. The part of the allantoic 
vesicle outside the embryo soon withers and disappears in the human 
foetus, while the vascular part grows and develops into the umbilical cord. 
The pai’t of the allantois internal to the embryo forms, or contributes to 
form, the bladder below, while its upper portion becomes impervious, and 
is called the urachus. 

In the embryos of those animals in which the whole y6lk-sac is taken 
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up into the body of the embryo, there ie no amnion and no allantois ; but 
whenever the amnion is formed an allantois is also formed. In the former 
case the embryo is nourished directly by transudation into the yolk. In 
the latter the yolk is of subordinate importance ; the foetus deriving its 
* nourishment from the uterus through the vascular connection established 
between the allantois and decidua, or later between the foetal elements of 
the placenta, derived from the allantois, and the maternal, derived from 
the decidua. 

The Chorum . — At the time we have just been speaking of, the envelope 
of the ovum consists externally of the vitelline membrane, lined internally 
by the amnion. The allantois, or rather the fibro-vascular jwrtion of the 
allantois, grows in between these two membranes, ai>plies itself to the 
vitelline membrane, and forms with it the foetal portion of the chorion.* 
Between this membrane and the amnion there is a space (fig. LXXVIII.) 
which is described by 'Dalton as occupied by a semi-fluid gelatinous 
material, somewhat similar to that of the vitreous body of the eye, and a 
similar material forms the bulk of the umbilical cord. The umbilical 
vesicle, as is seen in the figures, lies in this space, which is the primitive 
pleuro-i)eritoneal cavity, or interval between the somato- and splanchno- 
pleural layers of the mesoblast. Soon the surface of the foetal chorion 
shows villous processes, from which circumstance it is known as the 
* shaggy chorion.’ 

These villi are projections formed to receive tlie outgrowths of the 
fcetal vessels ; but the villi are formed before they receive any vessels, and 
arc at first, as figured by Dalton,! mere cellular fingers or processes, 
likened by him to the txifts of seaweed. Into these tufts the growing 
vessels of the allantois with their connective-tissue envelope project. These 
villi cover at first the whole surface of the chorion ; but as development 
l)rogrcsses and the placenta is about to be formed, by which the extent of 
the attachment of the ovum to the uterine walls is to be limited (whilst the 
energy of its nutrition is no doubt to be indefinitely increased), the villi 
disappear over the rest of the chorion, and are confined to that part only 
which is to form the fcetal portion of the placenta. 

77ie Ihiciiliia . — The growth of the chorion and placenta can only be 
understood by traciiig the formation of the decidua. 

The decidua (figs. LXXVIII., LXXXII.) is formed from the mucous 
membrane of the uterus. Even before the arrival of the fecundated ovum 
in the uterus, the mucous membrane of the latter becomes vascular and 
'tumid, and when the ovum has reached the uterus, it is embedded in 
the folds of the mucous membrane, which overlap, and finally completely 

• The precise part of the ovum from which the chorion is originally developed is not 
certainly determined. I have here followed the authorities who derive it from the vitelline 
membrane, but it is believed by others to be^ developed from the epiblast reflected over that 
membrane. A reference to ^ ngs. LXXVll!, LXXX., will show the student how easily the 
vitelline membrane may receive a covering of epiblast in an early period ; and the point can 
hardly be settled for the humap ovum, except by inference from observations on lower 
animals, and such observations are rendered uncertain in consequence of the immature con- 
dition of the ovum at this period. Foster and Balfour say on this point, * The false amnion 
either coalesces with the vitelline membrane, in contact with which it iies.or else replaces it, 
and in the later days of incubation is known as the chorion.’ These authors therefore trace 
epiblastic elemenis into the chorion, and possibly mesoblastic also, in the chick, 
t Dalton’s Phyaiologif, 5th ed. p. 630. 
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encircle the ovum. Thus two portions of the uterine mucous membrane 
(decidua) are formed — viz. that which coats the muscular wall of the 
uterus, decidua vera, and that which is in contact with the ovum, decidua 
rejlexa. The decidua does not extend into the neck of the uterus, which 
after conception is closed by a plug of mucus. The decidua vera is per- 
forated by the openings formed by the enlarged uterine glands, which 
become much hypertrophied and developed into tortuous tubes. It con- 
tains at a later period numerous arteries and venous channels, continuous 
with the uterine sinuses, and it is from it that the uterine part of the 

Tig. LXXXII, — Sectional plan of the gravid uterus, from Wagner, 
in the third and fourth month. 



<3f. Plup of mucus in the nock f»f the nt<^rua. h. FulW^pian tub<\ c. The decidua rora. r*. The decidua vem passlnff 
into the right Fallopian tube ; the cavity of the utortis is almost completely occupied by the ovum, e e. Points of 
the reflection of the decidua reflexa (in nature the united decidua do not stop hero, but ’pass over the whole uterine 
surface of the placenta). </. Suppoeeti allantois. U, TTmbilical vesicle, t. Amnion, k. Chorion, covered with the 
decidua reflexa. d. Cavity of tiic decidua. /. Peciduu serotina, or placental decidua. * 

placenta is developed. The portion of the decidua vera which takes part in 
the formation of the placenta is called the decidua serotina. 

The decidua reflexa is shaggy on its outer asj)ect, but smooth within. 
The vessels, which it contains at first, disappear after about the third 
month ; about the fifth or ^ixtli inonth the spade between the two layers 
of the decidua disappear^, and towards the end of pregnancy the decidua 
is transformed into a thin yellowish membrane, which constitutes the 
external envelope of the ovum. 

Much additional interest has been given to the physiology of the 
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decidua by the fact, which seems to be now established by the researches 
of Dr. John Williams, that every discharge of ova is, as a rule, accom- 
panied by the formation of a decidua, and that the essence of menstrua- 
tion consists in the separation of a decidual layer of mucous membrane 
from the uterus. 

The Placenta is the organ by which the connection between the foetus 
and mother is maintained, and through which blood reaches the foetus and 
is returned to the uterus. It therefore subserves the purposes both of 
circulation and respiration. It is formed of two parts, as already shown; — 
viz. the maternal portion which is developed out of the decidua vera 
( serotina), and the fcetal placenta formed by the villous chorion. Its shape 
in the human subject is that of a disc, one side of which adheres to the 
uterine walls, while the other is covered by the amnion. The villi of the 
chorion (or foetal placenta) gradually (mlargti, forming large projections — 
‘ cntyUdnnH ' — which each contain the ramifications of vessels communi- 
cating vlth the umbilical arteries and veins of the foetus. These vascular 
tufts are covered with (^pitlu^lium, and i)rojf!ct into corresponding depres- 
sions in the mucotis membrane of the uterine walls. The maternal portion 
of the placenta consists of a large number of cells formed by an enlarge- 
ment of the vessels of the uterine wall, and conveying the uterine blood 
into close proximity to the villi of the foetal placenta, which dip into these 
cells. The interchange of flitids, necessary for the growth of the foetus, 
and for the depuration of the blood, takers place through the walls of these 
villi, but there is no direct continuity between the maternal aiid foetal 
vessels. The arteries open into the placental cells somewhat after the 
manner of the erectile tissue. The veins anastomose freely with one 
another, and give rise, at the edge of the placenta, to a venous channel 
which runs around its whole circumference — the placental sinnh. 

The umJnliral card appears about the end of the fifth month after preg- 
nancy. It consists of the coils of two arteries (umbilical) and a single 
vein, united together by a gelatinous mass (yelatm of Wharton) contained 
in the cells of an areolar structure. There are originally two umbilical 
veins, but one of these vessels liecomes obliterated, as do also the two 
omphalomesenteric arteries and veins, and the duct of the umbilical 
vesicle, all of which are originally contained in the rudimentary cord. 
The permanent structures of the cord arc therefore those furnished by the 
allantois. 

Growth of the Embryo . — The youngest human embryos which have been 
met mtji are two described by Dr. A. Thomson in the • ‘ Edin. Med. and 
Surg. Journal,’ 1839, and in his paper references to the other extant de- 
scriptions of early ova will be found. The ova in question were believed 
to be of the ages respectively of twelve to fourteen days, and about fifteen 
days.* The figures are here reproduced. The earliest ovum (fig. LXXXIII.) 
was -4»gth of an inch in diameter when freed from some adherent decidua. 
The chorion presented a |dightly villous appearance, and consisted of only 
one layer of membrane. On opening it the ifmbilical vesicle and embryo 
Tfjrere found not to fill its cavity completely. The embryo was a line in length, 

* For the data <m which these calculations are founded, the reader is referred to the 
original paper. 
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and nearly .^^th of an inch in thickness. The chorion was united to the 
embryo and umbilical vesicle by a thin tenacious web of albuminous fila- 
ments, formed probably by coagulation in the spirit in which it had been 
kept. There were no vessels on the umbilical vesicle. The abdomen of the 
embryo presented no appearance of intestine, but merely a long shallow 
groove, forming a common cavity with the yolk-sac. Around this intes- 
tinal groove the germinal membrane was continuous with that on the 
surface of the yolk-sac. One extremity of the embryo, probably the 
cephalic, was enlarged, but this the author believed to be accidental. A 
more opaque and cxi)anded portion between the cephalic extremity and 
the surface of the yolk-sac appeared to him to indicate the rudimentary 
heai't. 

The second embryo (figs. LXXXTV., LXXXV.) was in a >?lightly more 
advanced condition. In it, as in the former, the amnion and iillantois 
were not found, though the adhesion of the embryo by its dorsal aspect 
to the inner side of the chorion renders it probable that the amnion was 


Fig. LXXXIII.— Unman 
ovum, 12 to 14 day«. 



1. Natural slue. Enlarged, 


Fig. LXXXIV.— 
IliiTDan ovuirijj 
1 5 days, 



Fia. IjXXXV. — E mbrj^o from 
the precedin^if ovum. 



UnjbilicBl vesicle, a. Medullary groove. 
3. deplialic portion of the embryo. 4. 
Caudal portion. 5. Fragment of mem- 
brane (amnion ?). 


formed. The cephalic and caudal extremities could be easily distinguished ; 
the vertebral groove appeared to be. open in its whole extent there was 
a more perfect intestinal groove than in the former case, and there was 
an irregular-shaped mass between the yolk and the cephalic extremity 
of the embryo, which Professor Thomson believed to be the rudiment 
of the *heart. No distinct trace of omphalomesenteric vessels could be 
observed.* 

In an embryo of fifteen to eighteen days, described by Costq, the villi 
of the chorion were well formed, the umbilical vesicle communicated 
largely with the intestine, and the allantois was present, united to the iifeier 
surface of the chorion, and communicating by a large pedicle with the 
Hitestine. Both the allantois and umbilical vesicle were vascular. The 
amnion was not yet closed. 

In ova of the third and fourth week the amnion has been found closed ; 
the rudiments of the eye, ear, maxillar’y projections, pharyngeal arches, 
cerebral vesicles, anterior and posterior extremities, liver, and umbilic}i,l 
cord are observed (figs. LXXXI., LXXXVI.). 

* A third early embiyo is figured and de^nbed in this paper, hut the author iu more 
uncertain os to its age. 
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Summary of the changes which take place in the ovum, and of the manner 
in which the membranes of the Embryo are formed : — 

In the ovary, the germinal vesicle disappears. 

In the Fallopian ttihe, the ovum comes in contact with the germinal fluid 
and is fecundated. It becomes coated with an albuminous secretion. 

Snmmartf of rlwnges after conception : — 

1. Segmentation or cleavage of the yolk into a number of nucleated 
cells, ‘ vitelline spheres.’ 

2. Accumulation of fluid within the ovum, and arrangement of the 
vitelline spheres around the fluid on the internal surface of the vitelline 
membrane, forming a secoi^ membrane, the blastodermic membrane.’ 

3. Splitting of the blastodermic membrane into three layers, named 

from within outwards, the ‘ hypoblast,’ the ‘ mesoblast,’ and the ‘ epiblast.’ 
This is probably effected by the division of the blastodermic membrane 
primarily into two layers, the epiblast 
and the hypoblast, and the subsequent 
cleavage of the hypoblast into mesoblast 
and hypoblast. « 

4. Agglomeration of cells and thicken- 
ing of the outer layer of the blastodermic 
membrane at one particular spot, forming 
an elongated oval-shaped area, called the 
‘ germinal disc,’ or ‘ area germinativa.’ 

5. In the centre of the area germina- 
tiva the appearance of a delicate line 
or furrow, running longitudinally, and 
called the ‘ primitive trace.’ 

6. The formation of the primitive 
trace into a distinct groove, caused by 
the heaping up of the cells on either side 
of it, so as to form a longitudinal ridge, 
called the ‘ lamina dorsalis.’ 

7. The increase and incurvation of 
these laminaj dorsalcs until they meet 
behind, enclosing a canal, lined by epiblast. The canal is the spinal canal ; 
from the epiblast which lines it is developed tlie nervous centres. 

8. The dilatation of the cephalic extremity of the canal, and its con- 
striction in places, thus dividing it imperfectly into three chambers, in 
which the different parts of the brain are developed. 

9. The formation in the mesoblast immediately under this canal of 
a continuous rod-shaped body, the ‘ corda dorsalis,’ or ‘ notochdrd.’ 

10. The formation on either side of the notochord of a substance 
divided into a number of square segments, the ‘ protovertebrse.’ 

1 1 . The splitting of- the mesoblast external to the protovertebrse into 
two layers. The outermost is called ‘ somatopleure,’ and is lined externally 
by the epiblast ; the innermost is called the splanchnopleure, and is lined 
ijj^ternally by the hypoblast. Between the two is a space which forms the 
common pleuro-peritoneal cavity. 

12. The curving of the embryo dh itself both longitudinally and later^ly, 
so ^ to be comparable to a canoe turned o\^r ; the walls being formed 


Fin. LXXXVl. — II II man embryo in the 
fourth week. 



1. Amnion rcinovod in part of tlio ro.gi«)ji. 

2. Umbilical vesicle. 3. Omphalomesentcrio 
duct. 4. Inferior maxilWy tubercle of first 
pharyngeal arch. 5. .Superior maxillary tubercle 
from the sanuj arch. 6. Second pharyngeal 
ai-ch. 7. Tliiixl. 8. Fourth. 9. Eye. 10. Prinii- 
tive auditory vesicle. 11. Anterior extremity. 
12 Posterior extremity. 13, Umbilical cord. 

*^14. Heart, 15. Liver, 
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of all three layers of the blastodermic membrane, and the well of the canoe, 
that is the body-cavity of the embryo, opening into the cavity of the yolk- 
sac. 

13. A portion of the yolk-sac now lies in the body-cavity of the embryo, 
and a portion outside it ; the two parts communicating by a duct, the 
omphalomesenteric duct. The portion of the yolk-sac external to the body- 
cavity is how termed the umbilical vesicle, and provides nutrition to .the 
embryo until such time as the allantois is formed ; vessels, developed from 
the middle blastotlermio layer, ramifying over it and 'gradually absorbing 
its contents. 

14. Formation of the Amnion. — At the extremities of the incurved embryo, 
that is to say, at the points where the body-cavity commences, the outer 
layer of the mesoblast (the somatopleure) and the epiblast curve backwards, 
forming at first a double fold or diverticulum, which gradually extend over 
the back of the embi-yo until they meet behind. At the point of junction 
the extremities of the two folds adhere together, and the septum thus 
formed atrophies and disappears. Thus we have two membranes, one the 
‘ true ’ amnion, which encloses a space over the back of the embryo, the 
‘ umniotic. curifi/,' cojitaining a clear fluid ; the otlier the ‘false ’ amnion, 
which lines the internal surface of the original vitellin(! membrane. Between 
the two is an interval, into which a process of the two internal layers of 
the blastodermic membrane ))iolongs itself. 

15. Formation of the Allontois. — A hollow piay'cction of the internal 
layer of the mesoblast (splanchnopleurc) and the hypoblast takes place from 
the body-cavity of the embryo into the space between the true and false 
amnion. This is the allantois. As it grows it gradijally spreads out on 
the internal surface of the false amnion and vitelline membrane, iintil its 
two exti omities coalesce over the back of the embryo ; thus a membrane is 
formed, consisting originally of three distinct layers — the vitelline membrane, 
the false amnion, and the allantois, which together constitute the cltoHon. 
From the outei^surface of this membrane villous processes project, which are 
intended to receive the outgrowths of the fretal vessels. At first these pro- 
cesses cover the whole siarface of^ihe chorion, but subsequently are confined 
to one part, the seat of the future placenta, the villous processes over the rest 
of the sm-face disappearing. As the walls of the body-cavity grow inwards 
towards the umbilicus, the portion of the allantois within the embryo 
becomes partially cut off from the remainder by a constriction corresponding 
to the situation of the umbilicus. From this portion the bladder and the , 
urachus are developed, as will be subsequently explained. The portion of 
the allantois external to the embryo, which extends from the situation of 
the umbilicus to the chorion, constitutes the umbilical cord ; of this 
cord the part formed by the hypoblast withers away, the vessels being 
formed in the splanchnopleural layer of the mesoblast. 

1 6. Formation of the Deeidva. — The decidua is formed from the mucous 
membrane of the uterus, which becomes vascular and tumid before the 
ovum reaches the cavity. The fecundated ovum becomes embedded in 
this tumid membrane, which grows up around it and encloses it. Thus . 
the ovum becomes , surrounded by three membranes — (i) the amnion, 
derived from the somatopleure and epiblast ; (2) the chorion, formed 
by three layers — the allantoils, the false amnion, and the vitelline menp 
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brane; and (3) the decidua, derived from the mucous membrane of the 
uterus. 

17. Formation of the Phrenta . — The villi of the chorion penetrate into 
follicles in the decidua. These follicles communicate with the uterine 
sinuses, and contain blood. The villi of the chorion become vascular, con- 
taining loops of fine blood-vessels, ^which communicate with the umbilical 
arteries and veins. 

The further development of the embryo will perhaps be better under- 
stood if we follow as briefly as possible the principal facts relating to the 
chief parts of which the body consists — viz., the spine, the cranium, the 
phai*yngeal cavity, mouth, &c., the nervoiis centres, the organs of the 
senses, the circulatory system, the alimentary canal and its appendages, 

Fig, LXXXVII. — Transverse section tbroujrh the dorsal regioiteof an eilibryo-chick, 
end ?>f third day (from Foster and JIalfour). 
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Atn, Amnion, mp. MuBcle plate, rv. Carflinal vein. Ao, Dorsal aorta at the point wTiero its two roots begin to 
join, Ch. Notochord. Wd, Wolftlan duct. Wd, Commencement of formation of Wolffian lK»dy. fp. Bpiblast. so. 
Somatoploure. /tff. Hypoblast. The section passes through the place where tlie alimentary canal (ky) oommuiii- 
cates with the yolkrsac. 

the organs of respiration, and the genito-urinary organs.* The reader is 
also referred to the chronological table of the development of the feetus at 
the end of the Introduction. ^ 

Development of the Spine ,. — The external layer of the blastoderm (epi- 
blast), as shown in fig. LXXIX., dips down to form the medullary groove 
which is afterwards converted into the medullary canal, and in this canal 
the nervous centres are formed out of epiblastic elements. At ‘the same 
time the chorda dorsalis, or notochord, is formed out of the mesoblast. 
This is a rod or cylinder composed of a transparent tube containing em- 

* The scope of this work only permits the briefest posuble r^erenee to these siilnects. 
Those who wish to stody the subject of embryology in more detsiT nre referred to KoUlker’s 
. JEntwicMunfffiffetckichte, to the chapters on the development of the various oiprans in the 8th 
edition of Quain’s Anatomy, or to the works of Prof. Usltou and of Foster and Balfour. 
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Fig. LXXXVIIL — Cervical part of 
the primitive vertebrpl column and 
ad jacent parts of nn embryo of the 
sixth day, showing the division of 
the primitive vertebral segments 
(fiom Kolliker, after Remak). 


bryonic cells (fig. LXXXVII.), and extending from the cephalic to the caudal 
extremity of the foetus below the spinal cord. On either side of this are 
laid down also from the mesoblast a series of square-shaped bodies called 
the protm-ertebrcB. The protovertebree or primitive vertebrae appear early, 
as ^ark spots, which soon enlarge and forn^ quadrangular laminae, one on 
either side of the chorda dorsalis, commencing in the cervical region. 
These spread out and bend towards ea^ other, so as to come into* contact 
around the spinal canal and enclose it, forming the rudiment of the future 
bodies and arches of the vertebrae, as well as of the vertebral and other 
muscles. This primitive vertebral column is, however, entirely membranous 
until about the sixth or seventh week, when cartilage begins to be deposited 

in it. The protovertebrae do not coincide 
with the permanent vertebrae. On the 
contr^y, each primitive vertebra separates 
into two parts, the upper part belonging 
to the permanent vertebra which lies above 
the point of separation, and the lower one 
to that below (fig. LXXXVIII.). The chorda 
dorsalis becomes gradually atrophied, except 
at the part corresponding to the intervals 
I between the permanent vertebrae, where it 
forms the intervertebral discs. 

The steps by which the various parts of 
the spinal column arc composed are compli- 
cated, and in several points they are not at 
present clearly made out. Thus the noto- 
chord is usually regarded, and is described 
above, as being formed out of the meso- 
blast ; but this is denied by several authors, 
who refer its origin to the epiblast, and who 
deny that any cartilaginous change takes 
place in it. These authors would thus refer 
the intervertebral discs exclusively to the 
protovertebrae, while the notochord would, 
according to them, disappear entirely in 
after life. 

What is usually admitted is shortly as 
follows : The protovertebite, derived from 
the mesoblast, increase in size and grow up 
around the notochord, so as to enclose it completely. They then become 
divided or segmented each into two portions, the upper segment of the lower 
protovertebra coalescing with the lower segment of the upper to form the 
corresponding segment of the whole trunk or somatvme. From each of 
these somatomes are to be derived (i) the basis of the vertebra and, as 
proceeding from this, the bony framework of the portion of the skeleton to 
which the vertebra serves as a centre ; (2) the muscular plates which sur- 
round the vertebra, and from which the muscular elements extend into 
the limbs ; (3) tl;j|p vascular system ; (4) the ganglia which lie in the inter- 
vertebral foramina, and the nerves which proceed from these ganglia, and 



, I. f'lionlii dorsalis in its sheath, pointed at 
its upper end. 2. Points by three lines to the 
original intervals of the primitive veilebrae. 
3, in a similar manner indicates the places 
of new division into permanent bodies of 
vertebrai. c indicates the btsly of tiie first 
cervical vertebra ; in this and the next 
tile primitive division has disappeared, as 
also in the two lowest represented, viz., 
d and the one above ; in those iutermediato 
the line of division is shown. 4, points in 
three places to the vertebral arches; and 
5, simihirly to three commenciTig ganglia 
of the spinal nerves : the dotted segments 
outside these part.s aro the muscular plutes. 
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finally the true skin below the epiblast and the corium of the mucous 
membrane below the hypoblast. 

The mesoblastic elements (protovertebrse) on leither side grow towards 
each other and coalesce, surrounding the notochord and the epiblastic 
elements out of which the meduUary canal has been developed (fig. LXXXYII. 
me). From this portion of the somatomes the laminae of the vertebrae, the 
muscles- and other parts in the vertebral grooves, and the skin of the back 
are formed. 


Fib. I.1XXXTX. — Face of an embr^'o 
of 25 to 28 day a. Majyiiitied 15 times. 




>* 1 . 




Dei-elopmetit of the Cranium in general, and of the Face , — The foetal 
cranium is developed from the pi*imitive vertebral discs surrounding the 
upper extremity of the chorda dorsalis. These advance in the form of a 
membranous capsule (‘ investing mass 
of Rathke) which covers the end of the 
chorda dorsalis, forming the rudiment 
of the base of the skull, and moulds 
itself on the cerebral vesicles, so as to 
constitute the membrane in which the 
vault of the skull is developed. The 
membranous capsule presents at the 
base of the skull two thickenings (‘ lateral 
trabeeulte ’ of Rathke) directed forwards, 
and enclosing an opening (pituitary 
opening) which is partly closed by a 
thinner membrane — the middle trabe- 
cula. The upper end of the chorda dor- 
salis terminates in a pointed extremity 
(fig. LXXXVIII.), which extends aboxit 
as far forwards as the body of the sphe- 
noid bone, where it becomes lost near 
the situation of the pituitary body. The 
membrane becomes replaced by cartilage 
-in the part corresponding to the base of 
the skull and the trabeculae. A portion 
of this primitive cartilaginous cranium 
becomes atrophied and disappears ; a 
portion persists — forming the cartilages of the nose and those of the ar- 
ticulations ; the rest forms the cartilaginous nidus of the basilar part of 
the occipital, the greater part of the sphenoid, the petrous and mastoid, 
portions of the temporal, the ethmoid bone, and the septum nasi. 

As the cerebral extremity of the foetus grows, it becomes. twice bent 
forwards on its own axis (fig. XC.). The upper or posterior curvature 
is called the cerebral; the lower or anterior, the frontal protuberance. 
From the anterior end of the chorda dorsalis four prolongations proceed on , 
either side, and meet in the middle line (figs. LXXXVI., LXXXIX., 4, 7, 
8, 9). These are the pharyngeal arches, and in j^hem, and in the frontal 
protuberance, certain fcones are developed, which are called seccyndary 
bones, to distinguish them from those above enumerated, which are formed 
Irpm the primitive cranium itself. Between the first phir^mgeal arch and 
the frontal protuberance is situated the buccal depression, which after- 




Frontal proniiiiniioe. 


3. Bight and loft 


olfactory fossoi. 4. Inferior maxillary tuberclcR, 
united in the middle line. 5. Superior maxil- 
lary tubercles. 6. Mouth or fauces. 7. Second 
pharyngeal arch. R. Third. 9. Fourth. 10. Pri- 
mitive ocular vesicle* n. Priniitivo auditory 
vesicle. 
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wards becomes the cavity of the mouth, or more properly of the fauces, 
for the mouth itself is developed from the epiblast growing inwards, whilst 
these pharyngeal archef are formed from the mesoblast, lined internally 
by the hypoblast, the reflection of W'hich membrane closes the cavity above 
in, the early state. The frontal protuberance next gives off two lateral 
parts (lateral frontal protuberances), on each of which a depression is 
formed, the olfactory fossa, bounded ion either side by the internal and 
external nasal processes. There is a groove external to the external nasal 
process, which afterwards is transformed into the lachrymal canal, and 
another groove leading from the olfactory fossa to the Ijnccal cavity — the 
nasal groove. 

The first pharyngeal arch divides at its anterior extremity into two 
jiarts — a superior and inferior maxillary protuberance. The latter unites 
very early to its fellow of the opposite side to form the lower jaw. The 
superior maxillary protuberances are disiflaced oiftwards, and united to the 
external nasal process ; from this j)art are developed the internal plate 
of the pterygoid process, the palate-bone, the superior maxillary, and the 
malar. The lateral masses of *the ethmoid, the os unguis, and nasal bones 
are furnished by the internal nasal process. The rest of these processes 
on either side arc united by a single protubei’ance, the incisive tubercle ; 
from which the intermaxillary bone and the middle of the upper lip are 
formed, and, according to some, the vomer. 

Besides the low'er jaw, the inferior maxillary protuberance furnishes a 
transitory cartilaginous mass — the cartilage of Meckel — from which the 
malleus and incus are formed. The remains of Meckel’s cartilage persist 
as long as till the end of the seventh or the eighth montli of fietal life, in 
the form of a rod of cartilage lying inside the lower jaw. Prom the second 
pharyngeal arch arc formed the stapes and stapedius muscle, the pyramid, 
the styloid process, the stylo-hyoid ligament, and the small cornu of the 
hyoid bone. The great cornu and body of the hyoid bone are developed 
from the third arch, while the fourth phaiyngeal arch enters merely into 
the formation of the soft parts of the neck, and does not give origin to any 
special organ. The pharyngep.1 or branchial fissures are fom* in number, 
the fourth being situated beneath or below the fourth arch ; the first per- 
sists, though only in a portion of its extent, forming the Eustachian tube, 
the meatus auditorius, and the tympanic cavity. The other fissures are 
wholly closed by the sixth week.* 

• The relations of these pharyngeal arches to the cranial nerved' are of the greatest 
interest in u morphological point of view, but are haidly yet quite settled. Prof. Parker has* 
lately described the ossification of the skidl as proceeding from five arches — a prie-oral and four 
pharyngeal or post-oral, the post-oral being the mandibular or inferior maxillary ; the hyoid ; 
the thyro-hyoid ; and the fourth, which, as aliove stated, has no remnant in the skeleton. The 
fifth cranial nerve, the facial, and the glosso-pharyngeal, have definite relations to these arches ; 
each dividing so that its anterior and posterior divisions embrace the cleft, or are distributed 
on the 'bars,’ as Professor Parker calls them, which bound the cleft. Thus the front division 
of the trigeminus is distributed in front of the buccal cleft on the prse-oral. arch, and its 
pbsterior division on the first pharyngeal or mandibular ; the facial sends its anterior division — 
represented in the mature condition by the chorda tympani — in frmt of the Eustachian fissure 
(the remains of the first cleft), to the mandibular arch, while its descending branches go to 
the hyoid arch ; the glosso-pharyngeal goes by its lingual por^n to the hyoid ajjch, while its 
pharyngeal part is distributed to the th^o-hyoid. 

The theory is a beautiful one, and the method of inquiry most fruitful in promise for the 
higher anatomy, which aims at uniting into one plan all the various forms of ova aud the 
annals developed from them ; but as yet it is hardly sufficiently established in fact to he 
made a necessary part of scholastic teaching. 
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Development of the Palate . — The buccal cavity is at first common to the 
mouth and nose. Then a lamella is given off from the superior maxillary 
tuberosity on either side, which is directed horizontally inw’ards. These 
two palatine lamellae meet in the median line, in front, about the eighth 
week, and by the ninth week the septum shduld be complete. The superior 
maxillary bones proper, and the soft parts covering them, unite at an 
early period with the incisive bone, and the median portion of the lower lip. 
The olfactory fossae open into the upper (respiratory) portion of the cavity, 
forming the nostrils. It will be noticed that the various forms of hare- 
lip correspond to various interruptions of the process of union ; thus the 
ordinary single harelip on one side of the median line results from the 
mere absence of union oil that side between the soft parts which cover 
the incisive bone and those connected with the proper superior maxillary : 
if this occurs on both sides, we have the simplest form of double harelip ; 
if, besides this, the intermaxillary bone remains ununited, it usually is 
carried forward at the end of the vomer, 

forming the doulilo harelii), complicated Fte. Xc. — Longritudiiml section of 
with projection of the intermaxillary bone ; * fron“ tile'iZ'ii/.r' 

if, added to this, the palatine lamellae also ’ 

remain uminittid, we have the complete f s 

degree of fissured palate and harelip. « 

Fissure of th<j soft palate only, or of the 
soft and a portion of the hard, n^prestmt 
various degrees of non-union of the ptila- 


D(tvelo])inent of the Narroue Centres . — 

The medullary groove above descrilted (p. 

exxi) presents about the third week three f'o" h.!’ 

dilatations at its upjter part, separated by Anterior ixition of tiie’teutoriuni 

two constrictions, and at its posterior part 

another dilatation called the rhomboidal ...Theauai- 

sinus. 8oon afterwards the groove becomes . 

a closed canal (medullary canal), and a soft blastema is deposited in it, which 
lines it, corresponding to its dilatations, and, like it, assuming a tubular form. 
This is the rudiment of the cerebro-spinal axis. As the embryo grows, its 
cephalic part becomes more curved, and the three dilatations in the anterior 
end of the primitive cerebro-spinal axis become vesicles distinctly separated 
‘from each other (fig. XC.). These are. tlie cerebral vesicles — anterior, 
middle, and posterior. The anterior cerebral vesicle (situated at this period 
<]uite below the middle vesicle) is the rudiment of the lateral and third ven- 
tricles, and of the parts surrounding them — viz., the cerebral hemispheres, 
optic thalami, corpora striata, corpus callosum, fornix, and all the parts 
which form the floor of the third ventricle. The middle vesicle represents 
the aqueduct of Sylvius with the corpora quadrigemina, and the crura 
cerebri. The posterior vesicle is developed into the fourth ventricle, and 
its walls ifbrm the cerellellum, Pons Varolii, medulla oblongata, and parts 
in the fl<k)r of the fourth ventricle. The antero-posterior fissure Which 
mdicates the division of the brain into two halves appears early, and the 
primary anterior and posterior cerebral vesicles are also soon, divided by a 



DEVELOPMENT OP THE NERVOUS CENTRES. 


CXXXVll 


transverse fissure into two ports, so as to constitute five permanent rudiments 
of the brain and medulla oblongata. The middle primary vesicle remains 
undivided. . 

The anterior part of the anterior cerebral vesicle (Vorderhirn, fore brain, 
Prosencephalon) constitutes the cerebral hemispheres, corpus callosum, cor- 
pora striata, fornix, lateral ventricles, and olfactory nerves. These parts 
lie at first (juite covered and concealed by those formed from the middle 
vesicle, and by the optic thalami, which, with the optic nerves, the third 
ventricle, and the parts in its floor, are furnished by the posterior portion 
of the anterior vesicle (Zwischenhirn, intermediary brain, Thalamen- 
cephalon). By the third month, however, the hemispheres have risen above 
the optic thalami^^and by the sixth month above the cerebellum. Fissures 
are seen on the surface of the hemisphere at the third month, but all except 
one disappear. This one persists, and forms the fissure of Sylvius. The 
permanent fissures for the convolutions do not form till about the seventh 
or eighth month. The middle cerebral vesicle (Mittelhirn, middle brain. 
Mesencephalon) is at first situated at the summit of the angle shown on 
fig. XC. Its surface, at first smooth, is soon divided by a median and 
transverse gi’oove into four tubercles (tiihcrculu qnmhiflenmm), which are 
gradually covered in by the growth of the cerebral hemi8ph(;res. The cavity 
diminishes as its walls thicken, and contracts to form the aqueduct of Sylvius. 
The crura cerebri are also formed from this vesicle. The third primary 
cerebral vesicle is divided at an early period (between the ninth and twelftli 
week) into two, the anterior part (Hinterhim, hinder brain, Epencephalon) 
forming the cerebellum, and a membrane (membrana obtiiratrix) which 
closes the upper part of the fourth ventricle, and which disappears as de- 
velopment progresses; its posterior part (Nachhirn, after brain, Metence])ha- 
lon) forms the medulla oblongata, with the i-estiform bodies and auditory 
nerves.* 

The development of the pituitary body has of late received much atten- 
tion, and important (pxestions of morphology are connected with this l»ody. 
The description which is now accepted regards the pituitary body as the 
place of meeting of tin; epiblast, hypoblast, and mcisoblast at the extremity 
of the notochord, and as containing rudiments from each of these sources, 
or at least from the epiblast and hypoblast, for the mesoblastio elements 


• The above forms a short abstract of the facta hitherto observed relative to tlie develop- 
ment of the brain. But a very interesting series of lectures by Mr. Callender at the College 
of Surgeons gives a different accoudl of the subject in some important particulars. Thus^ 
Mr. Callender lays very great stress on the pineal and pituitary bodies in the course of the 
development of the brain, classing them as the great centres around which the organs are 
grouped, and by which their position is determined. The pituitary body is anchored, as it 
were, at the base of the brain, just in front of the spot where the notochord terminates 
anteriorly, while the pineal body is anchored originally at the upper part of the future brain, 
near the bend of the head (aljout No. 9, fig. XC.). The two are connected together by 
a tract of tissue, apd the pineal centre gets covered in by the ‘ mantles ’ or embryonal hemi- 
spheres, while the pituitary centre retains nearly its relative position. Another important 
difference in Mr. Callender’s from the previous account is that he describes the permanent 
fissures in the lower part of the brain as appearing much earlier than has been previously 
believed (as early as ten to twelve weeka), and says that the obliteration of these fissures 
is apparent only, and due to their being covered in and coiiCiealed by the tissue which is 
growing up to form the convoluted surface of the upper portion of the hemisphere, but that 
they^ are really permanent, and that their identity with the fissures in the base of the adult 
brain can be verified. For many interesting details as to the growth of various parts of the 
brain we must refer to the published lectures in Bril, Med. Journ., June 1874. 
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derived from the chorda dorsalis are now said early to become displaced and 
to disappear. 

At the ix)int where the notochord terminates anteriorly the medullary 
layer of the epiblast is reflected downwards to form a little pouch (fig. XCl., 
C, i f) of nervous substance, the infundibulum. At the same time the hypo- 
blast passes upwards from the pharynx, or upper end of the primitive in- 
testine, to form, along with the corneous layer of the epiblast, a similar 


Fiti. XOI.— Vertical section of the head in early embryos of the rabbit. 
Majrnitied (from Mihalkovics). 


A B 
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A. Prom an ombryo of five millimetres long, n. Prom an embryo of six milUnieti*es long. c. Vertical Aootion of the 
anterior end of the nociKihord and pituitary body, &c., from an embryo sixteen millimf^tres long. In a, the faucial 
onioning is still closed. In n, it is formed, c. Anterior cerebral vesicle. fw\ Meso-cerebrum. mo. Medulla oblongata. 
fy>, OirneouB layer, m. Medullary layer, if. Infundibulum. am.*Amnion. spe* Spbeiio-ethmoidal. be. Central 
(dorsum sellse), and spo^ splieno-rajclpital parts of the basis cranli. h. Heart. /. Anterior extremity of primitive 
alimentary canal and opening (later) of the fauces, i. Cephalic j)ortion of primitive in testitie. f/<a. Thalamus. 
Closed opening of the involuted jwrt of tlie pituitary body (py). cfi. Notochord, ph. Pharynx. 


pouch, which becomes closed and converted into a closed glandular body, 
the glandular “part of the pituitary body, or hypophysis. The end of the 
notochord would lie at first between these two parts of the pituitary body ; 
bftt it is believed that, as the hypophysis becomes closed off and separated 
from the pharynx, the two parts of the pituitary body are carried backwards 
and upwards from off the end of the notochord, so as to leave the latter 
stranded as it were below the pituitary fossa. Others refer the hypophysal 
part of the pituitary body to epiblastic elements derived from the buccal part 
of the epiblast only, and so connect its development, not with the pharynx^ 
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but with the mouth and tile anterior portion of the skull. The question is 
an obscure one, but its main interest is to remind the reader that this* 
peculiar appendage to the brain forms, in an early condition of the foetus, 
the meeting-point of the portions of the ovum from which the nervous 
centres, the alimentary canal, the mouth, and the base of the skull are 
developed ; and that its development has some connection, as yet imper- 
fectly understood, with that of these, or some of these, great sections Of the 
body. 

When the medullai'y groove is closed, the foetal spinal marrow at first 
occupies the whole of the canal so formed. It presents at first a large 
central canal, which gi’adually contracts, and in after life is no longer per- 
ceptible to the ej®, though it is still visible on microscopic sections {r. p, 
Ixxxii). After the fourth month the spinal column begins to grow in length 

more rapidly than the medulla, so that the 
latter no longer occupies the whole canal. 
The ganglia and anterior roots of the nerves 
are jiercejitible at the fourth week, the pos- 
terior roots at the sixth. 'JTie cord is com- 
posed at first entirely of uniform-looking 
cells, which soon separate into two layers, 
the inner of which forms the epithelium of 
the central canal, while the outer forms the 
central grey substance of the cord. The 
white columns are formed later ; their rudi- 
ments can be detected about the fourth 
week, and some embryologists believe that 
they are developed from the mesoblast. 
The central canal of the spinal cord is at 
first unclosed behind, except by the epi- 
thelial layer, but at the age of nine weeks 
the medullary substance is united here also. 
The ganglia appear to be developed from 
the protovertebral discs, and it is possible that the posterior roots also are ; 
the anterior roots proceed from the medulla itself.* The development of 
the nerves has not yet been followed. The sympathetic can be seen as a 
knotted cord at the end of the second month. 

The cerebral and spinal membranes are also, according to KbUiker, a 
production from the protovertebral discs, and are recognisable about the 
sixth week. As the fissures separating the parts of the cerebro-spinal axis 
appear, the membranes extend down them, and the pia mater passes into 
the cerebral ventricles. Bischoff, however, describes the pia mater and 
arachnoid as developed from the cdtebral vesicles, and formed in the position 
which they permanently occupy. 

Development of the Eye . — The nervous elements and the non- vascular 
parts of the eye a^e developed from the epiblast, and the vascular portions 

* It is now beSieved, chiefly on the authority of Mr. Balfour'a researches on the 
development of the elasmobranch fishes (Joum, of Anat. md Phye,), that the whole of these 
parts are prbbably developed from the medullary groove, i.e, irom the epiblast, though it is 
posrible that the protovertebral discs (t.e. the meSoblast) may furnish the vessels'and cellular 
tissue which are in connection with them. 


Flo. X(!ir. — Section of the medulla 
in the cervical region, at six weeks. 
Alagnified 50 diaiueter.s. 
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I. Ooiitrftl canal. 2. Its opitliclimn. 3. Ante- 
rior gnw inattor. 4. Tosterior grey matter. 
5. Anterior (^oniruiasnrc, 6. Postttrior jior- 
tion of tlic cuinil, closed by tlic cjur-lic- 
liiini only. 7. Anterior colunui. 8. Lateral 
colinnii. 9. Posb^rior column. 10. Anterior 
roots. I T. Posterior roots. 
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from the mesoblast, but the method of development is somewhat compli- 
*cated. The essential portions of the eye — i.e. the retina and the parts 
immediately connected with it— are an outgrowth from the rudimentary 
brain (primitive ocular vesicle), and this outgrowth is met by an ingrowth 
or covering from the common epidermic or corneous layer of the epiblast, 
out of which the lens, conjunctiva, and corneal epithelium are developed. 

The primitive ocular vesicle is at first an open cavity communicating 
by a hollow stalk with the general cavity of the Zwischenhirn, or inter- 
mediary brain — the posterior division of the anterior cerebral vesicle. As 
development advances the hollow stalk becomes solid, and thus the optic 
nerve is formed, receiving, however, in a way to be presently explained, 
raesoblastic elements for the formation of its central artei^ and connective 
tissue. 

The lens is formed" by a thickening of the epidermic layer, opposite to 
the primitive ocular vesicle, by which that vesicle is at first depressed, and 
then reversed in the manner indicated by the aiaiexed figures ; so that 
the cavity of the primitive ocular vesicle is finally obliterated. As this 
process takes place, a secondaiy cavity (secondary ocular vesicle) is formed 


Fk;. XC 'TTI. T)iap:rani of develop. meiit of the lens. 
B 



ARC. DifTorent (“taROs of (UivelopnioRl. i. Eiiiderniic layer. 2. Thickening of thia layor. 3. Orystallinc depreeaion, 
4. Primitive ocular vcaiclc, its anterior part pushed hack by the crystalline depresBion. 5. Posterior fiart of the 
primitive iKiular vesielc, forming the externul layer of the secondary ocular vesicle, 6. Point of separation between 
the Ums and the epidermic layer. 7. Cavity of the .secondary ocular vesicle, oecupieil by the vitreous. 




between the rudimentary lens and the coats of the reversed primitive 
vesicle, and in this space the vitreous humour is secreted. 

The lens is at first a mere dojiression in the epidermic layer. When 
this is closed the lens becomes a vesicle, formed of epithelial cells, which 
grow and fill its cavity, becoming gradually transformed into fibres. It is 
at first surrounded by a vascular membrane — the vascular ca^mde of the, 
lem — which is connected with the termination of the temporary artery 
{hyaloid) that forms the continuation of the central artery of the retina 
through the vitreous chamber. This vascular capsule of the crystalline 
lens forms the membrana impillaris (described on p. 592), and sijkBo attaches 
the borders of the iris to the capsule of the lens. It disappears about the 
seventh month. ' 

These vascular elements are introduced into the globe of the eye from 
the mesoblast, through a fissure which exists arovmd the growing lens- — the 
choroidal fissure, or ocular cleft. The fold of mesoblast which projects 
through this fissure is thus introduced behind the lens into the cavity of 
the secondary ocular vesicle (or ocular cup, as it is now called after Foster 
and Balfourh and it here furnishes the vascular and fibrous elements of 
the iris and choroid, while its extremity is believed to extend down the 
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stalk of the primitive ocular vesicle and furnish the arteria centralis retinae 
with the sheath and connective tissue of the optic nerve. 

The two layers of the primitive ocular vesicle are at first separated by 
a space continuous with that of the original medullary cavity (or foetal 
ventricle), but this space is afterwards obliterated. The outer layer of 
the vesicle is chiefly pigmentary. It lines the mesoblastic elements which 

are to furnish the vascular choroid, 
and is develoi)ed into the hexagonal 
pigment - layer, which functionally 
forms part of the choroid, but is now 
often described as belonging to the 
retina, on account of this method of 
development. The sclerotic and the 
fibrous or true cornea are also de- 
veloped out of this layer, though pro- 
l)ably with admixture of mesoblastic 
elements. In fact, the meSoblast is 
now described by the most recent 
authorities as the source of lK>th 
membranes. The inner layer gives 
origin to the retina. 

The eyelids are formed at the end 
of the third month, as small cutaneous 
folds, which come together in front 
of the globe and cohere. This union 
'is broken up, and the eyelids separate 
before the end of foetal life. 

The lachrymal canal ai)pears to result from the non-closure of a fissure 
which exists between the external nasal process and the maxillary process 
(p. cxxxv). 

Development of the Ear . — The first rudiment of the ear appears about 

the same time as that of the eye, in the form of a vesicle (primitive 

auditory vesicle, figs. LXXXIX., XC., ii) situated close on the outside of 

the third cerebral vesicle, though not communicating with it. It is formed 

by a depression of the epithelium over the second pharyngeal arch, which 

becomes converted into a closed sac. From this vesicle the internal ear 

is developed. The auditory nerve is described either as a projection from 

the third cerebral vesicle, or as an independent formation from the^mestf- 

blast which unites with both, and thus establishes a communication between 
• « 

the cerehwil- and the auditory vesicles. The middle ear and Eustachian 
tube constitute the remains of the first pharyngeal or branchial cleft. The 
formation of the ossicles of the tympanum has been already pointed out, 
viz., the incus and malleus from Meckel’s cartilage, and the stapes, with 
its muscle, from the second pharyngeal arch. These parts project mto 
the first pharyngeal cleft, which remains occupied by connective tissue 
during the whole of foetal life, according to Kolliker. The membrana 
tympani forms across the cleft, dividing it into an inner and outer .portion. 
The pinna, or external ear, is developed from the soft parts covering the 
first pharyngeal arch. 


V A. */ 


Fig. XCIV. — Diagrammatic sketch of a 
vertical longitudinal sectiop through the 
eyeball of a human foetus of four .weeks 
(after Kolliker). Magnified loo dia- 
meters. The section is a little to the 
side, so as to avoid passing through the 
ocular cleft. 



, The cuticle, whoro it becomes later th<* cornea. 
/. I’lic IciiH, op, ()pti<5 nerve formed by the iiediole 
of tlie primary optic veglcle. vp. Primary mednllary 
cavity of the optic veaiolc, p. The pijrment-layer 
of the outer wall, r. The inner wall forming the 
retina, vs, Secondary optic vesicle containing the 
rudiment of the vitreous humour. 
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Development of the Nose . — Two foBsse (olfactory fossse) have been already 
Bpoken of, which are found below and in front of the ocular vesicles and 
the upper maxillary projection (fig. LXXXIX., 2, 3). They appear about 
the fourth week. Their borders become prominent, and the foss® deepen, 
except at the lower part, where they lead by a groove (olfactory groove) 
into the buccal cavity. This groove is bounded by the internal and external 
nasal process. As the superior maxillary projection increases, the olfactory 
groove is transformed into a deep canal, the rudiment of the two superior 
meatuses of the nose. As the palatine septum is formed, the buccal cavity 
is divided into two parts, the upper of wliich represents the inferior meatus 
of th(! nose, while the lower forms the mouth. The soft parts of the nose 
are formed from the coverings of the frontal projection, aAl of the olfactory 
fossije. The nose is perceptible about the end of the scicond month. The 
nostrils are at first c-losed by t;pithelium, but this disappears about the 
fifth month. 

The olfactory nerve, as abovts pointed out, is a prolongation, at first in 
the forra*of a hollow stalk, from the anttirior cerebral vesicle. 

The development of the teeth is spoken of in the body of the wo}’k, 
p. 625. 

Deralopincnt of the Skin, (ihmds, mid Soft Parts . — The epidermis is pro- 
duced from the external, the true skin from the middle, blastodermic layer 
(fig. LXXVII.,19, 30 ). About the fifth week the epidermis presents two layers, 
the deeper one corresponding to the rete mucosum. The subcutaneous 
fat forms about thp fourth month, and the papilla? of the true skin about 
the sixth. A considerable desquamation of epidermis takes place during 
hetal life, and this desquamated epidermis mixed with a sebaceous secretion 
constitutes the remix caseosa, with which the skin is smeared during the 
last three months of fcetal life. The nails are formed at the third month, 
and begin to project from the epidermis about the sixth. The hairs appear 
between the third and fourth month in the form of a depression of the 
deeper layer of the epithelium, which then becomes inverted by a projection 
from the papillai^ layer of the skin. The papilla gi’ows into the interior 
of the epithelial layer, and finally, about the fifth month, the ' fcetal hairs 
(lanugo) appear first on the head and then on the other parts. These 
hairs drop off after birth, and give place to the permanent hairs. The 
sudoriferous and sebaceous glands are also formed from the epithelial layer 
about the fifth and sixth month respectively. The mammary gland is also 
form^ from the deeper layer of the epithelium. Its first rudiment is seen 
about the third' month, in the form of a small projection, from which 
others radiate, and which then give rise to the glandular follicles and 
ducts. The development of the former, however, remains imj)erfect, except in 
the adult female, and especially after pregnancy. In all these glands the 
vessels, and probably also the connective tissue, are furnished from the 
mesoblast. 

Development of the Limhe . — The upper and lower limbs begin to project, 
as buds, from the anterior and posterior part of the embryo about the 
fourth week. These buds are formed by a projection of the somatopleure 
covered by the epiblast. The division of the terminal portion of the bud 
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into fingers or toes is early indicated, and soon a notch or constriction 
marks the 'future separation of the hand or foot from the forearm. Next 
a similar groove appears at the site of the elbow or knee. The indifferent 
tissue, or blastema, of which the whole projection is at first composed, is 
differentiated into muscle and cartilage before the appearance of any in- 
ternal cleft for the joints between the chief bones. 

The mmelug become visible about the seventh or eighth week. The 
source of their development is not completely determined for the muscles 
of the limbs. The vertebral mtiscles appear to be developed from the 
‘ muscular laminae ' of the primitive vertebral discs (fig. LXXVIL, 13), and 
the muscles of the neck and jaws, as well as those which enclose the 
cavities of the thorkx and, abdomen, are also formed from the same source. 
They do not meet in the middle line of the body till about the fourth 
month. The cutaneous muscles are developed fronj the cutaneous portion 
of the middle blastodermic layer. 

Dm'c.hpmcnt of the, Tfeort . — The first trace of the heart is found about 
the tenth or twelfth day, in the form of a mass of cells proceeding from th(! 
middle layer of the blastodermic vesicle and the anterior wall of the intes- 
tinal cavity. It soon forms a bent tube lying in front of the embryo, and 
only connected to it by its vessels (figs. LXXXI., LXXXVI.). The heart 
is situated at first at the anterior end of the embryo, lying opposite the 
two last cerebral vesicles. As the head is developed, the heart falls as it 
were backwards to the lower part of the neck, and then to the thorax. It 
fills the whole thoracic cavity about the second month. As the lungs and 
thoracic parietes form, the heart assumes its permanent position. Th() 
tube is soon curved into the shape of the letter 8, the arterial part being 
situated above, in front and to the right, the venous below, behind and to 
the left. Traces of the axiricular appendages are early perceptible on the 
venous part. Then the walls of the ventricular portion begin to thicken 
in regard to the auricular part. The ventricle is separated by a constriction 
Irom-the dilated part above, which corresponds to the aortic sinus or bulb 
(fig. XCVI. A, i), and from tht; jjostcrior or auricular dilatation. Then 
each of these three parts becomes subdivided by a septum. After the 
completion of the ventricular sei)tum the aui icular is commenced. Tlie 
septum ventriculorum is at first almost transverse, and divides off a smaller 
portion (the right ventricles) from the common cavity. This septum is 
complete about the eighth week, and then the interauricular begins to 
grow, commencing from above and behind, and coalescing with the edge 
of the interventricular septum so as to leave an orifice (auriculo- ventricular) 
on either side. The auricular septum, however, is not complete during 
foetal life, but leaves an aperture (foramen ovale) by which the two auricles 
communicate. 

The heart is at first composed of a mass of foetal cells, but its rhythmic 
contractions can be observed even in this condition before the development 
of any muscular fibres, and even, according to some authors, before it is in 
connectidh with any vessels. 


Development of Blood Corpuseleg and Vessels . — The earKest blood-vessels 
are observed, as stated above, in the vascular area of the germinal membrane, 
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external to the body of the embryo. The indifferent cells of which the sub- 
stance is composed are, according to Klein, ‘ vacuolated,’ i.e. they become 
enlarged, their nuclei multiply, and, as they do so, an empty space is formed 
in them, in which the nuclei become free and are converted into the blood- 
discs, while the neighbouring vacuolated bodies communicate together by 


processes in which similar cells are 
either enclosed or formed, and thus 
a continuous branching tube is pro- 
duced (fig. XIV. c). The blood- 


XOV. — Various forms of mother-cells 
undergoing development into blood-vessels, 
from the middle layer of the chick’s blasto- 
derm (Klein), 


globules arc at first nucleated, and 
are larger than the mature red 
globules, and in this and other 
respects more resemble the white 
corpuHcdes ; but a red cplour is very 
t!arly visible in them. After the 
liver is formed, it seems the chief 
source from which imntatur(i blood- 
corpuscles are furnished to the 
circulation, and later on the spleen 
and lymphatic glands take up this 
function, and continue it after 
birth. The nucleated condition of 
the red globules ceases bfdore birth. 
The precise mode in which the 
nucleated white coi'puscle is con- 
verted into the non-nuclejited red 



a. Lurfje inotln*r-ccll vacuolaiod,. forming the rndhiioiitary 
’veswl. b. 'J’be wall of this cell formed of protoplasnl, 
with nuclei o.uil)edded, and in Home oasca more or leaa 
(U*t«<*.hed ni)d projecting, r. Procossea conmxjtdd wita 
neighbouring cell«, forincfi of the common cellular 
BUhetanoe of the germinal area. rf. Blood>oorpii8cles. 
/. Snmll mother-cellR — vacuolation comineiicing. Ji, 
Mothor-coll ill which only olwcure granular matter is 
found. 


hlood-globnle, whether by a change in the whole cell, or by the disappear- 
ance of the cell and j)crsistence of its nnclens, is not yet ascertained. 

The vessels which are in communication with the fu'tal heart are as 
follows : — In its earliest state the circulation is external to the embryo. 
This primitive circulation ap2)ears about the fifteenth day, and lasts till the 


Fie. XC’VI.^Heart at wpek. 



A. Opened from the abdominal asj)r*ct. i. Arterial .sihUB. 2. Aortic arches uniting liehlnd to form the descending 
aorta. 3. Auricle. 4. Aurionlo-veiitiTciilar orifice. 3. ('kjmmencing septum Ventricnlorimi. 6. Ventricle. 7. 
Interior vena cava. b. Posterior view of the same. i. Trachea, a. Lungs. 3. Ventricles* 4, 5. Auricles. 6. 
lliaphragm. 7. Descending aorta. 8, 9, 10. Pnemnogastric nerves and their branches. 


fifth week. It consists of two arteries, the fifst aortic arches, which unite 
into a single artery, running down in front of the primitive vertebree and 
in the walls of the intestinal cavity, and joining in a single artA*y, which 
again divides into two pritnitix:e aortts or vertebral arteries, and these give off 
five or six omphalomesenteric arteries, W'hich ramify in the germinal area, 
forming with their parent trunks a close netwoi'k, terminating in veins 
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which converge towards a venous trunk, the terminal sinvs. This vessel 
surrounds the vascular portion of the germinal area, but does not ex- 
tend up to the anterior end of the embryo. It terminates on either side in 
a vein called omphalomesenteric. The two .omphalomesenteric veins open 
into the auricular extremity of the heart. This primitive circulation extends 
gradually from the germinal area over the whole of the tnnbilical vesicle, 
and disappears as the latter becomes atrophied. In a more advanced state 
of the embryo, the position of this first pair of tiortic arches corresponds to 
the first pharyngeal arch. Next in succession, other pairs of arches are 
formed behind tne first * (fig. XCVTI.). The total number is five, but the 
whole five pairs do not exist together, for the first two have disappeared 
l)efore the others are formed. These two have no representatives in the 
jx*-rmanent structures. The third pair gives origin to the carotids, the fourth 
pair forms the innominate and subclavian on the right, the arch of the aorta 
and subclavian on the left. The fifth forms on the left side the pulmonary 
artery, the ductus arteriosus, and the descending portion of the thoracic 
aorta. Its right branch disappears.! 

The ascending portion of the arch of the aorta and the root of the pul- 
monary artery are at first blended together in the common dilatation (aortic 
sinus), which has been above si^okt'n of as conne<*.ted with the ventricular 
end of the rudimentary heart (fig. XCVl. a, i). The septum which divides 
this common artery into two begins to appear very early, even before! the 
interventricular septum. The formation of the permanent vessels is shown 
by the following diagram : — 

Fig. X{vVII. — ^D iagram of the f<irmalion of the aortic arches and the largo arteries. 



I. II. III. tv. V. Fix-st, seoornl, third, fonrtli, aiul fiftli aortic arches, A. Common trunk from which the first pair spring ; 
the place where the succeeding pairs are formed is indlcaUfl hy dotted lines. % Common tiTink* with foiu’ arclies 
and a trace of the fifth, c. Common trunk, with the three last pairs, the first two having been obliterated, d. The 
persistent arteries, those which have disappeared being indicated by dotted lines, i. Common arterial trunk. 2. 
Thoracic aorta. 3, Right branch of the common trunk, which is only temporary. 4. Left branch, permanent. 5. 
Axillary artery. 6. Vertebral. 7, 8. Suliclavian. 9. Common carotid. 10. External; and ix, Internal carotid, 
xa. Aorta. 13, Pulmonarj^ artery. 14, 15, Right nini left pulmonary arteries. 


The descending aorta appears to be the remnant of the artery formed 
by the union of the two primitive aorhe (fig. XCVII. 2). The omphalomesen- 
teric arteries which spring from these latter all disappear except one, which 
remains as the superior mesenteric artery. When the activity of the um- 
bilical vesicle and omphalomesenteric duct ceases, the allantois takes up the 

* The poeition of the first four of these aortic arches is belli nd the corresponding pharyn- 
geal arches, and that of the fifth behind the fourth pharyngeal cleft. 

t The relations of the recurrent branch of the pneumogastric nerve are of interest in 
reference to tbp fifth aortic, or branchial arch. If we assume that in the foetus the recurrent 
nerve is detached from its parent trunk by the projection of the fifth arch, this would account 
for its tituation on the left side in the adult, curving as it does round the ductus arteriosus, 
which is the remnant of that arch. On the right side the disappearance of the fifth arch 
^brinM it into relation with the fourth, and accordingly in the adult it curves round the 
subclavian, which is the remnant of that arch. 
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anastomosinfT branch. The right vertebral vein, together with the per- 
sistent termination of the right cardinal vein, forms the great azygos vein. 
The distal portion of the left vertebral vein, with the oblique anastomosing 
branch, forms the small azygos ; and the upper part of the left vertebral, 
with the persistent termination of the left cardinal, forms the left superior 
intercostal vein. 

% 

The ‘ f((!tal circulation ’ is spoken of at p. 693. 

Derclopmrni of the Alim ail an/ Canal. — Tlie development of the intestinal 
cavity is, as shown above (p. exxv), one of the earliest phenomena of em- 
bryonic lib*. This original intestine is closed at either end, all the three 
blastodermic layers being here in contact, and is at tirst in fret*, communi- 
cation with th(* umbilical vesicb* (iig. XGIX.). It is divided into three 
parts — till' anterior or cephalic portion of tlu' jirimitive intestine, the 
middle or abdominal, and the 2>osterior or jielvic. From the first are 
formed the jdiaryux a.nd lesopliagus, with the traidiea and lungs ; from the 
second, thi' stomach, small intestine and large intestine, as fiir as the 
ujilier part of the rectum ; from the third, the middle third of the rectum. 
The buccal cavity on the om* band, and tin* lower jiortion of the rectum 
on the other, are sejiarati* jiroductions from the middle and external layers 
of the blastodermic membrane, and do not communicate with the common 
cavity till a later period. Tin* permanenci* of tlie fmtal sejitum in either 
case constitutes a well-known deformity — im])erfora.te lesoiihagus or imjier- 
forate rectum, as the case may be. The anal cavity is at first common to 
the urogenital and the digestivi* organs. 

The develojnmait of tlii' jialati' has been sjioken of above. 

The tongue ap^iears about the fifth wi'ek as a small elevation, behind 
the inferior maxillary arch, to which is united another iirojection from the 
second jiharyngi'a! arch. The eiuthelial layer is furnished by the external 
blastodenni c mi*nil irai u * . 

The tonsils apjiear about thi' fourth month. 

The middle portion of tin* iirimitive iutc'stine is at first a groove com- 
municating freely wdth the umbilical vesicle. The groove is early converted 
into a straight tube, which, however, is still ojien where it communicatiis 
with the umbilical vesicb'. This opening contracts more and more as the 
embryo advances in di'veloiJinent, and as the importance of the vitelline 
duct and yolk-ssw? diminishes, until at length all traces of the latter struc- 
tures disappear in the normal condition. Abnormally, however, a diverti- 
ctxlum is sometimes formed from the small intestine near the csecum, which 
is regarded with great ju’obability as a pervious portion of the omphalo- 
mesenteric duct, and which has been found ixassing into the umbilical cord. 
The peritoneal folds are. furnished by the sidanchnoideural layer of the 
mesoblast, coated by the epithelial layer of hypoblast. In the cephalic 
portion of the primitive intestine these folds remain separate on the two 
sides to form the pleurse, and a central portion is divided off from them to 
cover the heart and form the pericardium. While the abdominal intestine 
is in the grooved condition, the two peritoneal cavities are also separate, but 
they early communicate together. 

As the tube of the abdominal intestine grows in length, it leaves the 
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vertebral column in the middle, and forms a curve attached to that column 
by the mesentery. A portion of tlie iuteHtine above this mesentery dilates 
into the stomach, which gradually also acquires a mesentery of its own ; 
the rest remains attached to the spuie, and forms the duodenum. The 
curve of the intestine appears as it were drawn out from the body by its 
attachment to the vitelline duet, and lies external to the piwi'etes, and in 
the umbilical cord, until the t‘nd of the third montlju when it passes back 
again into the abdomen. While still forming a portion of the cord, the 
intestine begins to be distinguished into large and small : for the anterior 
or upper part, corresi)onding to the small intestine, begins to assume a 
convoluted arraiigenient about the eighth wec^k : whilst the lower part, 
which had been posterior, passes to the front and right side of the other, 
and becomes dilated at a short distance from the insertion of the vitelline 
duct, to form the rudiment of the caicum. W'hen the intestine lies wholly 

Fib. XdX.— Karly form of'tlie aliiufiilary canal (from Kiillikor after Riscliofl). 
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In A a fvoiii view, and in is an antpro-])ost<‘rior section, are represented, a. h’onr pljuryn^real or viBceral plates, h. 
Tlie plmryiix.. c, c. 1’lie cumuicnc.inK lungs, f/. The .stomacli. /,/. Tin* divcrticida coniiec'tcd with the forniutioii 
of the liver, j/. The .yolk-sac into wliieh the mitldln inU^sUniil groove o]k?ij.s, A. Tlie posterior jitirt of the int(?8line. 

in the belly, the curve of the large intestine begins rapidly to form ; hut 
the caecum lies for some time iu the middle Ime, and the ascending colon is 
not fully formed till the sixth month. 

The source of each layer of the intestine, and the closure of the omphalo- 
mesenteric or vitelline duct, have been spoken of above, pj). e.wiii, 
cxxui. 

The liver appears after the Wolffian bodies, about the third week, in the 
form of two depressions fonucid by the epithelial and fihro-intestinal layers 
of the blastodermic membrane, and projecting from the intestine at the part 
which afterwards forms the duodenum. These de2)rcssions arc developed 
into the right and left lobes. They grow very r»pidly around the omphalo- 
mesenteric vein, from which they receive the branches enumerated on p. 
cxlvi, and about the third month the liver almost fills the abdominal cavity. 
From this period the relative development of the liver is less active, more 
especially that of the left lobe, which now becomes smaller than the right ; 



cl GENERAL ANATOMY, 

but the liver remains up to the end of foetal life relatively lajrger than in 
the adult. 

The gall-bladder appears about the Second month, and bile is detected 
in the intestine in the third month. 

The pancreas is also an early formation, being far advanced in the 
second month. It, as well as the other salivary glands, which appear about 
the same period, origi^iates in a projection from the epithelial layer, wliich 
afterwards forms a cavity, from the ramifications of which the lobules of 
th(! gland are formed. 

In the development both of the liver and pancreas it seems to be 
admitted that the epithelial lining of the duct-passages is furnished by the 
hypoblast, and the vessels by the mesoblast ; but authorities differ as to the 
mode of formation of the parenchyma (cellular tissue, &c.), whether this is 
entirely mesoblastic, or js contributed by both membranes. 

The sj)leen is regardtsl as formed entirely from the mesoblast, proceeding, 
according to Muller (Strieker’s ‘ Handbook,’ vol. i.), in all Vertebrata from a 
segment of the peritoneum. 

Derdopnu'ni of the. lienpiratorif OrpauH.— The lungs appear somewhat 
later than the liver. They are de\'eloi)ed from a small enl-dc-mc, which is 
formed on either side as a projection from the epithelial and fibrous 
laminai of the intestine. During the fourth week these depressions are 
found on either side, opcuiing freely into tlu^ pharynx, and from the original 
pouches othei’ secondary pouches a.re given off, S(i that by the eighth week 
the form of the lobes of the lungs may be made out. The two primary 
pouches have a common pedicle of communication with the pharynx. 
This is developed into the trachea (fig. XCVI. B,), the cartilaginous rings 
of which are jjercatptible about the seventh week. The parts which after- 
W'ards form the larynx are recognised as early as the sixth w’eek, viz. : 
a projection on either side «)f the pharyxjgeal opening, the rudiment of the 
arytenoid cartilages, and a transverse elevation from the third ijharyngeal 
arch, which afterwards becomes the epiglottis : the vocal cords and 
ventricles of the larynx are seen about the fourth month. The traces of 
the diaphragm appear early, in the form of a fine membrane, separating 
the lungs from the Wolffian bodies, the stomach and liver. As the dia- 
phragm extends forwards from the vertebral column, with the muscular 
plates of which its development is probably connected, it sepai'ates the 
common pleuro-peritoneal cavity into two parts, a thoracic and abdominal. 
The membrane which lines this common cavity has been traced, above, as 
derived from the splanchnopleure, with an epithelial lining of hypoblast. ‘ 

Developmeut of the Genito- urinary Oryane. — The internal genito-urinary 
organs appear to be entirely of mesoblastic origin, and perhaps the easiest 
way of rendering their formation mtelligible is to commence with the de- 
scription of the Wolffian b^dy. 

The Wolffian body, or primordial kidney, is perceptible about the third 
week, forming a mass of cells which soon give rise to a hollow organ, 
situated on either side of the primitive vertebrae, and extending from the 
heart to the lower epd of the embryo, terminating above in a cul-de-aac and 
opening below into the urogenital sinus. The structure of the Wolffian 
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body is in many respects analogous to that of the permanent kidney. It is 
composed partly of an excretory canal or duct, into which open numerous 
* conduits,’ rectilinear at first, but afterwards tortuous, and partly of a 
cellular or glandular structure, in which Malpighian tufts are found. It is 
fixed to the diaphragm by a superior ligament, and to the spinal column by 
an inferior or lumbar ligament. Its office is the same as that of the 
kidneys, viz., to secrete fluid containing urea, whi^h accumulates in the 
bladder. When the permanent kidneys are formed, the greater part, of 
the Wolffian body disappears. The rest takes part in the formation of the 
genital organs. 

The activity of function of the Wolffian bodies is very transitory, and 
they attain their highest development by the sixth week, after which time 
they begin to decrease in siz(!, and have nearly disappeared -by th(i end of the 
third month. 

The duct of the Wolffian body is the part first formed, and it makes its 
appearance in a mass of blastema which lies ladow the heart and behind 
the commoii pleuro-peritoneal cavity,- proceeding from the inesoblast at the 
point of separation of its two layers. As this mass is situated below 
the epihlast (reflected from the medullary cavity) -at the side of the proto- 


Fig. C. — Enlarged view from the front of the left WolfliMn hody before the establishment 
of the distinction of sex (from Farre after Kobell). 



Tubular struo-l uro of tilt* WolflSau body. o. Wollinaii iliiot. /. Us upper extrebiity. f/. Its termination in 
.r, the uroifonital sinii.s. h. The duct of Mil Her. ?. Its upper still closed extremity. X*. Its lower end tcnnimititi|if 
in the uroKcnital sinus. /. I’bu mass of blastema for the reproiluctive ortfaii, ovary, or testiclo. 


vertebra;, and above the common pleuro-i)eritoneal cavity, it has be<;n 
named ‘ the intermediate cell-mass.’ In this mass, lirst the Wolffian duct 
is hollowed out, then the tubes of the Wolffian hody begin to form as 
branches of the duct ; next occurs a thickening or ridge — the Wolffian ridge 
or germ-epithelium — and next a groove which is converted into a duct, 
lying internal to the Wolffian duct, and called the duct of Muller. The* 
Wolffian and Mullerian ducts open (along with the ureter when formed) 
into the common urogenital sinus, or cloaca, which is the termination of 
the common intestinal cavity, and into which the allantois also opens in 
front. As the allantois expands into the urinary bladder this common 
cavity is divided into two by a septum, to form the bladder in front and the 
rectum behind. The Wolffian and Mulleriq,n ducts are soon connected 
by cellular substance into a sinj^ mass — the genital cord — in which the 
Wolffian ducts lie side by side in front, and the ducts,, of Muller behind, at 
first separate, but later on coalescing. 

The allantois communicates at first with the lower part of the primitive 
intestine by a canal — the urachus. After the second montp the lower part 
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of the urachus dilates, so as to form the bladder, which then communicates 
above with tlie cavity of the urachus, and below with the rectum, by a 
canal of communication which is afterwards transformed into the urethra. 
The urachus is obliterated before the termination of foetal life ; but the cord 
formed by its obliteration is perceptible throughout life, passing from the 
upper part of the bladder to tlie umbilicus, and occasionally remains patent 
during life, constituting a well-known deformity. The permanent kidneys 
are almost, if not entirely, independent of the Wolffian bodies or primordial 
kidneys in their development, though they originate in the same mass of 
blastema, the intermediate cell-mass behind the Wolffian body. As their 
distance from the bladder increases, the ureters become developed, and the 
simple cuh-de-sac in which the foetal kidneys commence divide and sub- 


Fxo. 01. — Diagram of the primitive urogenital organs in the embryo previous to sexual dis- 
tinction. The parts are shown chiefly in profile, but the Mullerian and Wolffian ducts are 
seen from the front. 



3. UrottT, 
formed. 


4. XTrintiry blatl<l«r. 5. 
W, liCft Wolftlaii body. 


Urachus, o/. The mass of blastermi from which ovary or tt^sticle is afterwards 
Tit 14. a 1 T.r ,4., 4* at the apex from which the coni vasculoai are afterwards developed 

Rij^lit and left WolfBau ducts, w, m. Bight and loft Mullerian ducts uniting togetiicr and with the Wolffian 
diicto in gc, the genital cord. ng. Sinus iirogeuitalis, f. Lower part of tiie intestine, cl. Common opening of the 
int^tlDc and urogenital sinus, cp. Klevatiou which becomes clitoris or penis. Is. Bidgo from which the labia 


majora or scrotum are formed. 


divide so as to form lobulated organs provided with calices in their interior- 
This lobulation is perceptible for some time after birth. 

The mode of development of the ureters is not exactly known. Some 
embryologists describe them as extending gradually from the allantois 
upwards, so that the proper tissue of the kidney would be developed upon 
projections, or buds, out of the upper ends of the uretei's. Others describe 
the ureter as an offset from jtbe upper part of the Wolffian duct. Others 
teach that the kidney-tissue is formed bi(^re the ureter, and that the duets 
of the former are hollowed out and open into the latter. Others, again, 
believe that the whole organ (kidney and ureter) is laid down in the same 
mass of blastema, which is at first solid, and that the various ducts or 
hollow spaces are formed in each part simultaneously. What is admitted 
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is that the solid blastema in which the kidney commences comes to be 
arranged in a series of club-shaped bodies, which have their larger ends 
directed towards the hilum, and that these afterwards become hollow and 
open into the ureter, which has then also assumed the condition of a tube, 
communicating with the part of the allantois afterwards converted into the 
bladder. As the future uriniferous tubes grow, they become convoluted, so 
that the whole tissue of the kidney appears at first to consist of cortical 
substance. Then the ends of the tubes become straight, and the pyramidal 
structure is developed. 

The suprarenal bodies are developed from the same mass as the kidney, 
and are said at first to form a single organ in 'the middle line. ‘ Kolliker 
has observed them in close connection with the substance in which the 
large sympathetic idexus of the abdomen is produced, but it is not ascer- 
tained that they have a common origin.’ They arcv at first larger than the 
kidneys, but become equal in si/e about the tenth week, and from that time 
decrease relatively to the kidney, though they remain throughout foetal life 
much larger, in proportion than in the adult. Meckel gives the proportion 
as I to 3 at birth, and i to 22 in mature Jifi;. 

We must now follow the olevelopment of the genital organs in each sex. 

Female Organs . — The ovari(!s take their origin in the ridge of gcu’m 
epithelium which has been spoken of above as making its appeai’ance in the 


Fia. (1JT. — Adult ovary, parovarium, and Fallopian tube (from Fane after Kobelt). 



a, a. Epoo^oron (parovariiini) formed from the upper jmrt of the Wolffian body, t. Remains of the uppermost tubes 
Bometimea forming hydatids, c. Middle set of tubes, d. Some lower atrophied tubes, e. Atrophied remains of the 
WoMan duct. /. The terminal bulb or hydatid, h. The Fallopian tube, originally the duct of MUller. f. Hydatid 
attached to the extremity. 1. The ^vary. 


intermediate cell-mass ; from the cells of which epithelium, according to 
the most recent observations, the ova take their origin. These ova are 
enclosed or encapsnled in a fibrous stroma, developed from the deeper 
blastema of the same cell-mass, or, according to earlier observers, from a 
part of the Wolffian body. According to the latest account the only re- 
mains of the Wolffian body in the c^plete condition of the female organs 
are two rudimentary or vestigial structures which can be found in the round 
ligament near the ovary on careful search — the parovarium, pt organ of 
Bosenmuller, and the epoophoron. The organ of Bosenmuller consists of a 
number of tubes which converge to a transverse portion (the epoophoron), 
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and this is sometimes prolonged into a distinct duct running transversely— 
the duct of Gaertner — which is much more conspicuous and extends further 
in some of tlie lower animals. This is the remains of the Wolffian duct. 

The Fallopian tube is formed by the portion of the duct of Muller which 
lies above the lumbar ligament of the Wolffian body. This duct is at first 
completely closed, and its closed extremity remains permanent, forming a 
small cystic body attached to the fimbriated end of the Fallopian tube, and 
called the ‘ hydatid of Morgagni.’ Below this a cleft forms in the duct, and 
is developed into the fimbriated opening of the Fallopian tube. 

Below this portion of the duct of Muller, that body on either side, and 
the ducts of the Wolffian body, are united together in a structure called 
‘ the genital cord,’ in which the two Mullerian ducts approach each other, 
lying side by side, and finally coalescing to form the cavity of the vagina and 

Fig, OIIL — Female jyeiiital organs of the embryo, with the remains of the 
WoltHan bodies (after J. Muller), 

A B 


0 



A. From ft fcelol slieop. «. The kidneys, b. The ureters, r. The ovaries, d, Benmius of Wolffian bodies, p. 
Fallopian tubes. /. TJiefr alidoiiiinal openings. Tiieir union in the body of the utei*ua. it. More advauct d from 
a fcotal deer. «. Body of the uterus, b. Cornua, c. Tulies. d. OvarleH. p. Remains of Wolffian bodies, c. Still 
more advanced from the human fcetus of three mouths. «, The body of the iiterup. 6. The round ligament, t*. 
The Fallopian tubes, d. 'J’lie ovaries, t. Remains of the Wolffian bodies. 




uterus. This coalescence commences in the middle, corresponding to the 
body of the uterus. The upper iiarts of the Mullerian ducts in the genita 
cord constitute the cornua of the uterus, little developed in the human 
species. The only remains of the Wolffian body consist in the organ of 
Bosenmuller. 

About the fifth month an annular constriction marks the position of the 
neck of the uterus, and after the sixth month the walls of the uterus begin 
to thicken. 

The round ligament is derived from the lumbar ligament of the Wolffian 
body, the peritoneum constitutes the broad ligaments ; the superior ligament 
of the Wolffian body disappears with that structure. 

Male Organs . — The testicles are developed from the intermediate cell- 
mass (genital gland of the older embryologists) behind and to the inside of 
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the Wolffian bodies, £rom which the essential parts of the gland, the tubuli 
seminiferi, and their contents take origin. 

The tubuli seminiferi are early visible, being at first short and straight, 
and then gradually assume a coiled arrangement. The tunica albuginea is 
formed about the third month. 

The Mullerian ducts disappear in the male sex, with the exception of 
their lower ends. These unite in the middle line, and ojjen by a common 
orifice into the urogenital sinus. This constitutes the vtrimlus hominis 
or sinus prostaticus. Occasionally, however, the upper end of the duct of 
Muller remains visible in the male as it does in the female, constituting the 
little pedunciilated body, called the hydatid of Morgagni, sometimes found 
in the neighbourhood of the epididymis,* between the testis and globus 
major. , 

The head of the epididymis, its canal, the vas deferens and ejaculatory 
duct, are formed from the canals and from the duct of the Wolffian body. 

The remains of the Wolffian bodies also form the vas aherrans and a 
structure described by Giraldes.t and called afttT him ‘the organ of Giraldes,’ 
which bears a good deal of resemblance to the organ of RoBenmiiller in the 
other sox. It consists of a number of convoluted tubules lying in the cel- 
lular tissue in front of the cord and close to the head of the epididymis. 

The descent of the testis and the formation of the gubernaculum are 
described in the body of the work. 

2'he External argans of generation, like the internal, pass through a stage 
in which there is no distinction of sex (fig. CIV., ii., in.). We must there- 
fore first describe this stage, and then follow the development of the female 
and male organs respectively. 

As stated above, the anal depression at an early period is formed by an 
involution of the external epithelium apart from the intestine, which is still 
closed at its lower end. When the septum between the two opens, which is 
about the fourth week, the uraidius in front and the intestine be.hind both 
communicate with the eloaca. About the second month a transverse division 
(the perinseum) begins to form, and divides the cloaca into the anal cavity 
behind, and the urogenital sinus in front. In the sixth week a tubercle, the 
genital tubercle, is formed in front of the cloaca, and this is soon surrounded 
by two folds of skin, the genital foMs. Towards the end of the second month 
the tubercle presents, on its lower aspect, a groove, the genital furrow, 
turned towards the cloaca. All these parts are well developed at the period 
shown by No. III. of the following diagrams, where the anus is separated 
from the urogenital sinus, yet no distinction of sex is possible. 

Eemale Organs (fig. CIV., a, b, c). — The female organs are developed by 
an easy transition from the above form. The urogenital sinus persists as 
the vestibule of the vagina, and forms a single tube with the upper part of 
the vagina, which we have already seen developed from the united Mullerian 
ducts. The genital tubercle forms the clitoris, the gfenital folds^ the labia 
majora, the lips of the genital furrow the labia minora, the genital furrow 

• Mr. Osborn, in the Sft. Thomas’s Hospital Reports, 1875, has written an interesting 
paper pointing out the probable connection between this foetal structuro and one form of 
hydrbcele. 

t Jimm. de Phyt., 1861. 



civ GENERAL ANATOMY. 

remaining open, except below, where it unites with the perineeum, con- 
stituting the raphe. 

Male Organs. -In the male the changes are gi*eater from the indilferent 


Fk(. OIV. — Development of the External Genital Organs. 



liliffrrfmi type., i. ii. TIL Ft^nalc. a ii. At tbo tniddlo of the fifth iTinnth. c. At the begifiohifif of the sixth. Male, 
At the befdnning of the fourth month. At the tuiddie of the fourth month, c . At tlie end of the fourth 
nionti). I. Cloaca. 2. Genital tuiimdo. Qlaiis penis or clitoridls. 4. Genital furrow. 5. External frcnital 

folds (labia niajora or sorotum). 6. Umbilical cord. 7. Anus. 8. Caudal extremity mid coccygeal tuberole. 9. 
lAhia iniuora* 10. Urogenital sinus, n. Fnnimm cUtoridis. 12, Preputium peuis or clitoridiB. 23. Openihg of 
the urethra. 14. Opening of the vagina. 15. Hymen. 26. Scrotal raph6. 


type. The genital tubercle is developed into the penis, the glans appearing 
in the third month, the prepuce and corpora cavernosa in the fourth. The 
genital furrow closes, and thus forms a canal, the spongy portion of the 
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urethra. The urogenital sinus becomes elongated, and forms the prostatic 
and membranous urethra. The genital folds unite in the middle line, to 
form the scrotum, at about the same time as the genital furrow closes, viz. 
between the third and fourth month. 

The following table is translated from the work of Beaunis and Bouchard, 
with some very unimj)ortant alterations.* It will serve to iirescnt a resume 
of the above facts in an easily accessible form. 

• It will be noticed that the time assigned in this table for the appearance of the first 
rudiment of some of the bones {e.g. the ilium), varies in some cases from that assigned on 
p. Ixiii. This is a point on whicli anatomists differ, and which probaldj varies in diderent 
cases. 



CHKONOLQGICAIi TABLE 

OF 

THE DEVELOPMENT OE THE ECETUS. 


(From Bkaunia attd Boitcharb.) 


End of second wpck , — ‘Formation of the amnion and umbilical vesicle. Chorda dorsalis and 
medullary groove. Heart, 

Beyinnimf of tMrd week, — 'J'he vitelline merabi'ane has entirely disappeared. Prot.o vertebral 
discs. First pharyngeal arcli. Buccal depression. Primitive circulation. 

End of tMrd week , — The allantois and Woltlian body appear. The amnion is closed. 
Cerebral vesicles. Primitive ocular and auditory vesicles. Coalescence of the inferior 
maxillary protuberances. Liver, Formation of the three hist pharyngeal arches. 

Fourth week,—£he^ umbilical vesitde has attained its full development. Projection of the 
caudal extremity. Projection of the upper and lower limbs. Cloacal aperture. The 
heart separates into a right and left heart. Spinal ganglia and anterior roots. Olfac- 
tory fosssR. Lungs. Pancreas. 

Fifth week , — Vascularity of the allantois in its whole extent. First trace of hands and feet. 
The primitive aorta divides into primitive aorta and pulmonary artery. Conduit of 
Miiller and genital gland. Ossification of clavicle and lower jaw. Cartilage of 
Meckel. 

Sixth w^eek , — The activit y of the umbilical vesicle ceases. The pharyngeal clefts disappear. 
The vertebral column, primitive cranium, and ribs assume the cartilaginous condition. 
Posterior roots of the nerves. Membranes of the nervous centres. Bladder. Kidneys, 
Tongue. Jjarynx. Thyroid ^laiid. Germs of teeth. Genital tubercle and folds. 

Seventh tveek,—lihe muscles begin to be perceptible. Points of ossification of the ribs, 
scapula, shafts of humerus, femur, tibia, intermaxillary bone, palate, upper jaw (its first 
four points). 

Eighth tveek , — Distinction of arm and fore-arm, and of thigh and leg. Appearance of the 
interdigitnl clefts. Capsule of the lens and pupillary membrane. Completion of the 
interventricular and commencement of the interauricular septum. Salivary glands. 
Spleen. Suprarenal capsules. The laiynx begins to become cartilaginous. All the 
vertebral bodies are cartilaginous. Points of ossification for the ulna, radius, fibula, 
and ilium. The two halves of the bony palate unite. Sympathetic nerve. ^ 

Ninth toeek , — Corpus striatum. Pericardium, Distinction between ovary and testicle. 
Formation of the genital furrow. Osseous nuclei of vertebral bodies and arches, frontal, 
vomer, malar bone, shafts of metacarpal bones, metatarsal bones and phalanges. This 
union of the bard palate is completed. Gall-bladder. 

Third month , — Formation of the foetal placenta. The projection of the caudal extremity 
disappears. It is possible to distinguish the male and female organs at the commence- 
ment of the third month. The cloacal aperture divided into two parts. The cartila- 
ginous arches on the dorsal region of the spine close. Points oi ossification for the 
occipital, sphenoid, os unguis, nasal bones, squamous portion of temporal and ischium. 
Orbital centre of superior maxillary bone. Commencement of formation of maxillary 
sinus. Pons Varolii. Fissure of Sylvius. Formation of eyelids and of hairs and nails. 
Mammary gland. Epiglottis, Union of the testicle with the canals of the Wolffian 
body. Prostate. 

FouHh month,— "The closure of the cartilaginous arches of the spine is complete. Osseous 
, points for the first sacral vertebra and pubes. Ossification of the malleus and incus. 
Corpus callosum. Membranous lamina spiralis ; cartilage of the Eustachian tube. Tym- 
panic ring. Fat in subcutaneous cellular tissue. Tonsils. Closure of genital furrow, 
and formation of scrotum and prepuce. 
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Pifth month . — The two layers of decidua begin to coalesce. Osseous nuclei of axis and 
odontoid process. Lateral points of first sacral verftbra; median points of second. 
Osseous points of lateral masses of ethmoid. Ossificatioif of stapes and petrous bone. 
Ossification of germs of teeth. Appearance of germs of permanent teeth. Organ of 
Corti. Eruption of hair bn head. Sudoriferous glands. Glands of Brunner. Follicles 
of tonsils and base of tongue. Lymphatic glands. Commencement of limitation of 
uterus, and vagina. 

Sixth month . — Points of ossification for the anterior root of the transverse process of the 
seventh cervical vertebra. Lateral points of sc^cond sacral vertebra ; median points of 
third. The sacro-vertebral angle forms. Osseous points of the manubrium sterni 
and of the os calcis. I'he cerebral hemisphere covers the cerebellum. Papillae of the 
skin. Sebaceous glands. The free border of the nail projects from the corium of the 
dermis. Peyer’s patches. The walls of the uterus thicken. 

Seventh month . — Additional points of first sacral vertebra ; lateral points of third ; median 
point of fourth. First osseous point of body of sternum. Osseous point for astra- 
galus. Disappearance of Meckel’s cartilage. Cerebral convolutions. Insula of Reil. 
Separation of tubercula quadrigemina. Disappearance of pupillary membrane. The 
testicle passes into the vaginal process of the peritoneum. 

Eigldh month . — Additional points for the second sacral vertebra ; lateral points for the foui’th ; 
median points for the fifth. ^ 

Ninth month . — Additional points for the third sacral vertebra; lateral points for the fifth. 
Osseous point for the middle turbinated bone ; for the body and groat cornu of the 
hyoid ; for the sf^cond and third pit^ces of the bmly of the sternum ; for the lower end of 
the femur. Ossification of the bony lamina spiralis and axis of the cochlea. Opening 
of the eyelids. The testicles are in the scrotum. 




ANATOMY 

DESOBIPTIVE AND SUBGICAL. 


The Skeleton. 

^HE entire skeleton in the adult consists of 200 distinct bones. These are — 


The Spine or vertebral column (sacrum and coccyx included) . 26 

Cranium 8 

Face .... 14 

Os hyoides, sternum, and ribs ^ . . . . 26 

Upper oxti’emities ... . . , o - . . , o . . . 64 

Lower extremities ...62 


200 

In this enumeration, the patellae are included as separate bones, but the smaller 
sesjimoid bones, and the ossicula auditus, are not reckoned. The teeth belong to the 
tegumentaiy system. 

These bones are divisil»le into four classes : Lowj^ Short, Flat, and Irregular. 

The Lo 7 ¥j Boaes are found in the limbs, where they form a system of levers, 
which have to sustain the weight of the trunk, and to confei* the power of locomotion. 
A long bone consists of a lengthened cylinder t)r shaft, and two extremities The 
tihaft is a hollow cylinder, the walls consisting of dense compact tissue of great 
thickness in the middle, and l)ecoiiii!jg thinner towards the exti*erijities ; the spongy 
tissue is scanty, and the bone is hollowed out in its inteiior to form the meduUary 
cfDtal. The ext revtities are generally SQinewhat cxjwinded for greaittjr convenience of 
mutual connection, for the [jurposes of articidation, and to afford a broad surface for 
iiiuscailar attachment. Hero the bono is made up of sjjongy tissue with only a thin 
coating of compact substance. The long lK)ues are, tlie humerus, radius, idna, 
femitr, tibia, jibuhi, irietacarpal and metatarsal bones, and the plialarujes. The. 
clavicle is also usiuilly i-eckoned as a long bone. 

Short Bones. Where a par t of the skeleton is intended for strength and com- 
pactness, and its motion is at the same time slight and limited, it is divided into a 
number of small pieces united together by ligaments, and the separate bones ai*e 
short and compressed, such as the bones of the ca rpus and These bones, in 

their structure, are spongy throughout, excepting at their surface, where there is a 
thin crust of compact substance. 

Flat Bojj^^ Where the principal i*equirement is either extensive protection, or 
the provision of broad surfaces for muscular attachments we find the osseous struc- 
ture expanded into broad flat plates, as is seen in the bones of the skull and the 
shoulder-blade. These bones are composed of two thin layers of compact tissue, 
enclosing between them a variable quantity of cancellous tissue. In *the cranial 
bones, these layers of comjjactutiagfug. are familiarly known as the tables of the skull ; 
the outer one is thic^ and tough ; the inner one thinner, denser, and more brittle, 
and hence termed the '^treov^ table.. The intervening cancellous tissue is called the 
The flat bones are, the occipital, parietal, frontal, 7 Uisod,lachrymal, vomer^ 
scap%/il(B, ossa innominata, sternum, ribs, and patella* 

^ B 
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The Irregular or Miami bones are such as, from their peculiar form, cannot be 
grouped under either of the preceding heads. Their structure is similar to that of 
other bones, ewpsisting of a l^yer of compact tissue erbemally, and of spongy 
cancellous tissue within. »Ttte ii-regular Jbones are, the vertebroBy sacrumy coccyxy 
}temporaly aphenoidy ethmoidy malar ^ superior maodllaryy inf&id,0T maxillary ^ palatSy 
inferior turhinatedy and hyouL " 

Surfaces of Bones. If the surface of any bone is examined, certain eminences 
and depressions are seen, to which descriptive anatomists diave given the following 
names. * • * * * ' 

A prominent process projecting from the surface of a bone, which it has never been 
separate from, or moveable upon, is termed an apophusis from a7ro<^v<Tic, an excres- 
cence) ; but if such process is developed as a separate picjce from the rest of the bone, 
to which it is afterwards joined, it is termed an (from itrupvaicy an accre- 

tion). 

These eminences and depressions are of two kinds : articular y and non-articular. 
Well-marked examples of articular eminences are found in the heads of the 
humerus and femur; aifd of ai*ticular depressions, in the glenoid cavity of th<t 
scapula, and the ac?etabulum. Non-arthuilar ominbnces kre designated according 
to* their form. Thus, a broad,, rough, uneven elevation is called a tuberosity ; 
a small rough prominence, a jiiherde ; a sharp, slender, pointed eminence, a 
a nari’ow rough elevation, running some way along the surface, a ridge. 

The non-articular depressions are also of very variable form, and are described 
as fossad, grooves, furrows, fissures, notches, etc. Tlicse non-articular eminences and 
^leprossions serve to increase the extent of surface for the attachment of ligaments 
and muscles, and are usually well marked in i)roportion to the muscularity of the 
subject. 


THE SPINE. 

The Spin^ is a flexuous and flexible column, formed of a series of bones called 
Vertelrrcc. 

The Veitebrse are thirty- three ip number, exclusive of those which form the 
skull, and have received the names cervicaly dorsal^ lumbar y sacraly and coccyyealy 
according to the position w hich they occupy ; seven being found in the cerviciil 
region, twelve in the dorstil, five in the lumbar, five in the sacral, and four in the 
coccygeal. 

Tliis numl>er is sometimes increased by an additional vertebra in one region, or 
the numlier may lx? diminislied In "^one region, the deficiency being su[>plied by an 
additional vertol)i*a in another. These observations do not apply to the cervical 
portion of the sjftne, the fiumber of |>one6 forming which is seldom increased or 
diminished. • • • 

The Vertebrae in the upper three regions of the spine are separate through- 
out the whole of life ; ibut those foupd in the s«icral^ and c^^cygeal regions are, 
fn the adult, firmly united, so as to form two bones^ — Ave entering into the forma- 
tion of the upper bone or sacrumy and four into the terminal bone of the spine dr 
coccyx. ^ 

General Characters op a VEkTEBRA. 

Each vertebra consists of two esMBntial parts, an ahteridr solid segment or body, 
and a posterior segment or arch. The arch is formed two pedicles, and two 
laminie, supporting seven processes ; viz. four articular, two tranplvers^, and one 
spinous process. . , 

The Bodies of the vertebrae are piled one upon the other, Mmiug a stix>ng 
pillar, for the support of tlie cranium and trunk ; the arches forming a' hollqw 
cylinder behind for the protection of the c^inal cord. The difllb^ent vertebrse are 
connected together by means of the articular procesi^ lyid . the 
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cartilages; while the transvfi ia e- andLspinous pi^.gess^ ,serYfi^^as Ji^ !?£„. 

move the different parts^of the ^pne. Lastly, 
befween each pair of vertebm apertui*es exist tHvough which the spinal nerves 
pass from the cord. Each of these constituent pai-ts must now be sepai*ately 
examined. , 

The Body is the largest and most solid pai*t of a vertebra, , ‘ Above and below, it 
is slightly concave, presenting a rim around its circumference; and its upper and 
lower surfaces are rough, for the uttlwshment of the mhiSry^rtebral fibro-cai-tilages. 
In front, it is convex from^side to side, concave from above dowjpwards. Behind, 
it is flat from above downwards and slightly concave, from side to side. Its 
anterior surface is perforated by a few small apertures, for the passage of nutrient 
vessels ; whilst, on the posterior surface, is a single large irregular aperture, or 
cKicasionally nmre than one, for the exit of, veins from thd^ body of the vertebra, 
the vfmm basis vertel)rai. 

The Pedicles projec»t backwards, one p^i each side, from the upper pai't of the 
body of the vertebra, at the line of junction of its pos-’ihirior and lateral suifao(\s. 
The co ncavitk^ s a bove belj^^the, pedid^ int^^t^hral llQt.shf s ; th(\y 

are four in number, two on each side, the iiiifeior ones being generally the deeper. 
Wlum the yeitebr^^ai^^ the uotehes pf e^d^epnti^^ 2)air of bones 

fonii ;tIie interverteb ral fo ramina which communicate with the spinal canal and 
transmit the_,spinal nerves and bloodvessels. 

The Lamirtce are two broad plates of bone wliicli comj^lete the vertebral arch 
V>ehiud, enclosing a foramen which serves for the protection of t)jo spinal ’"cord ; 
they are connected to the body by moans of the pedicles. Their uj)per and lower 
boidei^ are rough, for the attachment of liyanienta stvhjlava. 

The Articular Process'^s^ four in nnuj^ber, two on (uich side, sj)T‘iTig from the 
junction of the pedicles with the laminie. The two superior ju’oject nj)warcls, their 
arti(‘ular surfawxs being directed more or less backwards ; the two inferior project 
downwards, their articular surfaces looking more or less forwards/** 

The Splmms Process projects backwards from the junction of the two laminro, 
and serves for the attachment of muscles. 

The Trmtsverser Processes^ two in number, project one at each side from the 
point where the* articular processes join the* pedicle. They also sei've for the 
attachment of muscles. 


ChARACTEKS of the CERVIf’AL VERTEBRAS (fig. l). 

The Body is smaller tlian in any other region of the spine, and broader from 
side to side than from before backwards. The anterior and posterior surfaces are 
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flattened and of equal depth : the former is ]>hiced on a lower level than the latter^ 
and its inferior border is ])rolonged downwaixLs so as to overlap the apjier and fore 
part of the vertel>ra below. Its upper surfaces is concave transversely, and 
presents a projec^ting lip on each side ; its lower surface Iwing convex fiom side to 
side, cioncave from Ixjforo backwards, and presenting laterally "a shallow con- 
cavity, which receives the corresponding projecting lip of the adjacent vertebra. 
The ppAicks are dii'octed obliquely outwai*ds, and the superior intervertebi’al 
notches are fleoper, but narrower*, than the inferior. The lamirm aie narrow, 
long, thinner above than below, and overlap cjich other ; enclosing the spinal 
foramen, which is very large, and of a triangular form. The spinous processes 
are shor*t and bifid at the extremity, to aftbrd greater extent of surface for the 
attiichment of muscles, the two divisions being ofti.*n of unequal size. They 
increase in length from the fourth to tlio seventh. The transverse processes are 
short, directed downwards, outwai*ds, and forwards, bifid at their extremity, and 
marked hy a groove along their up|HH* surface, wliich runs downwards and out- 
wards from the su}»eriorr intervertebral notch, and serves for the traTismissiori 
of one of the cervical nerves. The transvei*sc processes aT*e pierced at their base by 
a foramen, for the ti*ans mission of the vertebiul arteiy, vein, and j)lexus of nei*ves. 
Each pnxjcss is foi'ined by two roots ; the anterior root arises from the side of the 
body, and corresponds to the ribs : the posterior i*oot springs fr'om th(? junction of 
the pedicle with the lamina, and corresponds with the transverse processes in the 
dorsal region. It is by the junction of the two that the foiamen for the vertebral 
vessels is formed. The extremities of each of these roots form the anteTior and 
posterior tubercles of the transverse processes. The articnlar jn^ocesses are oblique : 
the su})erior are of an oval form, fiattened and directed U2>wa,i*(ls and backwards ; 
the inferior downwards and forwards. 

Tlic peculiar vertebra', in the cervical region are the first or Atlas \ the second 
or AxU\ and tlKi seventh or Vertehra. promineujH, Tlio great modifications in the 
form of the atlas and axis are dcisigned to adiiiit of the nodding and I'otatory 
movements of the head. 

The Atlas (fig. 2 ) is so named from suj)porting the globe of the head. The cliief 
peculiarities of this bone ai*e, that it has neither body nor spinous j^rocess. The 



body is detached fi*oiii the rest of the bone, and forms the odontoid process of tliC 
second vertebra ; while the parts corresponding to the jiedicles piss in front, find 
join to form the anterior arch. The atlas consists of an anterior arch, a posterior 
arch, and two lateml masses. Thp anterior arch forms about one-fifth of the 
bone ; its anterior surface is convex, and presents alxjvit its centre a tuliercle, for 
the attachment of the Longiis colli muscle ; posteriorly it is concave, and marked 
by a smooth oval or circular facet, for articulation with the odontoid process 
the axis. The posterior arch forms about two-fifths of the circumference of the 
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bone; it terminates behind in a tubercle, which is the rudiment of a sjiinous 
process, and gives oiigin to the Rectus capitis posticus minor. The diminutive 
size of this process prevents any interference in the movements between it and 
the cranium. The posterior part of the ajch presents, above, a rounded edge; 
whilst, in front, immediately behind each siiperior articular process, is a groove, 
sometimes converted into a foramen by a delicate bony spiculum which arches 
backwards from the ]X)sterior extremity of the sui^erior articular piocoss. These 
grooves represent the superior intervci'tebral notches, and are peculiar from bcixiig 
situated tehind the articular processes, io^tead of before theni, as in the other 
vei'tobras. They serve for the transmission of the vertebral artery, which, as- 
cending through the foramen in the transverse }>rocess winds round the lateral 
mass in a direction backwards and inwards. They also transmit the sub-occipital 
nerves. On the under surface of the posterior arch, in the {‘iiine situation, are 
two other gi'ooves, placed behind the lateral masses, and representing the inferior 
int(»rA’^ertebral notches of other vertebra;. They are much less marked than the 
superior. The lateral masses are the most bulky and solid pai ts of the atlas, in 
onhn* to support the weight of the head ; they pres(»nt two articulating ju-ocesses 
above, and two lx;low. The two superior aivi of large size, oval, concave, and 
approach towards one another in front, but diverge ]K;hiiid ; they are dii’ected uj)- 
wards, inwards, and a little backwards, forming a kind of cup for the condyles 
of the occi|)ital bone, and are admirably adapted to the nodding movements of 
the head. Not un frequent! 3^ they are partially subdivided by a more or less iieep 
indentation which encroaches upon each lateial ma.i*giii. Tire infei’ior articular 
proces^s are circular in form, flattened or slightly coiuave, and directed 
downwards and inwards, articulating with the axis, and permitting the 
rotatoiy movements. Just below the inner margin of each superior artic\dar 
surface is a small tulK»rcle, for the attachment of a ligament wliich, stretching 
across the ring of the atlas, divides it into two uneqiril parts ; the anterior or 
smaller s(‘gmont receiving the odontoid process of the axis, the posterior allowing 
the transmission of the spinal coixl and its membranes. This part of the spinal 
canal is of <;onsiderable size, to afford space for the spinal cord ; and hence lateral 
displacement of the atlas may occur without compression of the spinal cord. 
Tlie trtansverse procc?sses are of lai’ge size, for the attachment of sptKiial muscles 
wliich assist in rotating the head — long, not bifid, and peifoiated at their Viase by a 
canal for the vertebral artery, which is directed from below,, upwards and 
back wards. 

The Axis (fig, 3) is so named from forming the pivot upon which the head 


3. — 2nd Cervical Vertebra, or Axis. 



rotates. The most distinctive character of this bone is the strong proniincnt 
process, tooth-like in form (hence the name odontoid ); which^ rises per2>endicttlarly 
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from tho upper part of the body. The body is of a triangular form; deeper 
in front than behind, and prolonged downwai’ds anteriorly so as to overlap the 
upper and fore part of the adjacent vertebra. It presents in front a median 
longitudinal ridge, sepaiiiting two lateial depressions for the attachment of the 
Longus colli muscle of cither side. The odontoid process presents two articulating 
surfaces ; one in front of an oval form, for articulation with the atlas ; another 
l)ehind, foi* the tr*ansvei‘so ligament ; tho latter fi’equently encroaching on the 
sides of the process. The apex is pointed ; just below it the process is some- 
wliat iuilarge<l, and presents on either side a lough impression for the attachment 
of the odontoid or check ligaments, which connect it to the occipital bone ; the 
base of the ]>rocess, where it is attached to the body, is constricted, so as to prevent 
disjdacement from the transverse ligament; which binds it in this situation to the 
antfirior arch of the atlas. Sometiiiu^s, however, this process does become disjdaeed, 
especially in children, in whom tlie ligaments are more relaxed : instant death is 
the result of this accident. Tho pedicles arc broad and strong, especially their 
anteiior extremities, which couh^sce with the sides of the body and the root of the 
odontoid process. The lamiiue ai*e thick and strong, and the s])inal foramen very 
large. Tho superior articular surfaces are round, slightly convex, directed upwards 
and outwards, and are peculiar in being supported on the body, pedicles, and 
traiisv(^rs(j pi*oc(*ssos. The inferior articailar surfaces have the same direction as 
those of the otlier cei'vical vertcdjric. The superior inter vcj -tel )ral notches are very 
sliallow, and lie lK‘liiud tlm articular processes ; tho inferior in front of thmn, as in 
tlu^ oihei* ctu’vical vertehrai. Tlu^ transverse processes are very small, not biful, and 
perfoi’ated by the verteb»*al foramtui, or foramen for the vertebral ai’tery, which is 
dire(^ted obliquely upwards and outwards. The spinous proc€‘.ss is of laige size, 
very str*oiig, dotjply chaiiiiolled on its under surface, and presents a bifid tubercular 
extremiiy for the attachment of muscles, wdiich serve io rotate the head upon the 
sjnne. 

Si'V>vath Corvicnl (fig. 4). Tlu? 
most distinctive chai*acfor of this 
verfobi’a is the existence of a viuy 
long and j)romin(mt spinous pro- 
cess ; hcuico tlio name ‘ Vertebra 
promineiis/ TJiis process is thick, 
neai’ly horizontal in direction, not 
bifurcrateil, and has attached to it 
the liga-mcmtum nuclue. Tho trans- 
ver'se ]>i*ocoss is usually of lar-go 
size, ('specially its j)C)sterior root ; 
its upper surface has usually a 
shallow groove, and it s(dd(nn pre- 
sents moi*e than a trace of bifurca- 
tion at its extremity. The vertebral 
foraincni is sometimes as large tin in 
tlio other cervical vertelrne, usually 
smaller, on one or both sides, and 
sometimes wanting. On the left 
side it occasionally gives passage to 
the vei’tehial aitery ; niore frequently 
th(^ Vertebral yein traverses it on 
both sides ; but the usual arrangement is for both artery and vein to pass through 
the foramen in the trjmsvei'se process of the sixth cervical. 

Characters of the Dorsal Vertebrae. 

The bodies of the dorsal vertebrae resemble those in the cervical and lumbar 
regions at the respective ends of this portion of the spine ; but in the middle 
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of the dorsal region their form is very chamctoristic, being heart-shaped, and 
as broad in the antero-posterior as in the lateml direction. They are tliicker 
behind than in front, hat above and boiow, convex and prominent in fiont. 
dec^ply concave behind, slightly constricted in front and at the sides, and marked 
on each side, near the root of the pedicle, by two demi -facets, one above, the other 
below. These are covered with cartilage in the recent state ; and, wljen 
articulated with the adjoining vei-tebrse, form oval surfoces for the reception of the 
heads of the corresponding ribs. The pedicles are dirwted backwards, and the 
inferior intei’ver’tebral notches are of large size, and deeper than in any other 
region of the spine. The lamiiue are broad and thick, and tlie sj)inal I'orainen 
small, and of a circular foim. The articular juocosses are hat, nearly vertical 
in direction, and project from the np])er and lower part of the }>edic1es, th(^ 
superior being directed backwards and a little outwards and iijiwards, tlie inferior 
forwai'ds and a lit/ tie inwards and downwards. The transverse processes arise 
from the same parts of the arch as the postoiaor roots of the transverse })i'oc*(iss(\s 
in the neck ; they are thick, strong, and of great length, directed obliipiely 
])ackwards and outwards, preJsenting a clubbed extiemity, whicli is tipped on its 
anterior part by a small concave surfiice, for articulation with the tubercle of a 
rib. Besides the articmlar facet for the rib, two indistinct tul>erclcs may be seen 
rising from the extremity of the tranav(ii*se ju'oeesses, one near the n})per, tlu^ other 
near the lower border. ’In man, tlu^y are couipaiatively of small size, and ser\'C 
only for the attachment of muscles. But, in some animals, they attain considerable 
magnitude either for tlie purf)ose of more closc^ly connecting the sc^gments of this 
2 >ortion of the s{)ine, or for muscular and ligamentous attaclinamt. Tlie spinous 
j)rocesses are long, trmngnlar in foim, direc^ted obliquely dowiiwaids, and termi- 
nate in a tubercular extremity. They overlap one another from the fifth to the 
eighth, but ai*e loss oblhiue in direction above and below. 



The peculiar dorsal vertebrae are the firsts ninthy tenths eleventhy arfd twelfth 

(%• 6 ). 

The First Dorsal Vertebra presents, on each side of the l>ody, a single entire 
articular facet for the head of the first rib, and a half facet for the upper half of 
the second. The upper surface of the body is like that of a cervical vert6bra, being 
broad transversely, concave, and lipped on each side. The articular surfaces are 
oblique, and the spinous process thick, long, and almost horizontal. 
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The Nvath Dorsal has no demi-facset Ijelow. In some subjects, however, the 
ninth has two demi-fiicets on each side, then the tenth has a demi-facet at the upper 
part ; none below. 

The Tenth Dorsal has (except in the cases just mentioned) an entii*e articular 
facet on each side above ; it has no demi-facet below. 

In the Kiev 'mill Dorsal.^ the body approaches in its form and size to the lumbar. 
The articiilai' fiicets for the heads of the ribs, one on each side, ai*e of large size, 


6, — Peculiar Dorsal Vertebra. 
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and placed chiefly on the pedicles, which are thicker and stronger in this and the 
next vertebra, than in any other part of the dorsal region. The trartsverse pro- 
cess^ are veiy short, tubercular at their extremities, and have no articular facets 
for the tubercles of the ribs. The spinous process is short, nearly horizontal in 
direction, and presents a slight tendency to bifurcation at its extremity. 

The Twelfth Dorsal has the same general characters as the eleventh ; but may 
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be distingnished from st by the inferior articular processes being convex and 
turned outwards, like those of the lumbar veitebiic; by tlie general fonn of the 
body, laminfc, and spinous process, approaching to that of the hinibar vei-tebrsc ; and 
by the transverse processes being shortei’, and the tubercles at their extremities 
more marked. 


Characters of the Lumbar Vertebra. 

The Lumbar Vertebra? (fig. 7) are the largest segmcaits of the vertebral column. 
The body is large, broader fi’om side to side than from before backwards, sliglitly 
thicker in front than behind, flattened or slightly concave above and below, con- 
cave behind, and deeply ^.onstricted in front and at the sides, pi*esenting promi- 
nent margins, which afford a broad Imsis for the su})poi‘t of tlie superincumlKUit 
weight. Tlie ])edicles are very strong, direckul backw'ards from tla^ upper ])art of 
tlie bodies ; consequently the inferior intervertebral notclies are of large size. 


, 7. — Lumbar Vcrtehi’a. 



Tlie laminre are short, hut broad and sfrong ; and the foramen triangular, larger 
than in the dorsal, smaller than in the cei*vieal region. The snperioi- articular 
]>rocesses are concave, and look almost dii’octly inwards ; thc^ infcrioi*, eonv(‘X, 
look oiitwaixls and a little forwards ; tlie formeu* art* st'parated by a much wider 
interval than the latter, (mihraciug the lower articulating processes of the vertebra, 
above. The transverse processes arc long, slender, directtxl transNcrsely outwards 
in the upper three lumbar verttdme, slanting a littli* upwards in the lower two. 
By some anatomists they are considered homologous Avith the’ ribs. Of tlie two 
tubercles noticed in connection with the transverse processes in the dorsal region, 
the superior ones become connected in this region with the hack j)art of t}K^ 
snjierior articular processes. Although in man they are comparatively small, in 
some animals they attain considerable size, and serve to lock the vortelii a? raoie 
closely together. The spinous processes are thick and broad, somewhat quadri- 
lateral, horizontal in directioii;^ thicker below than above, and toniiiiiating by a 
rougli uneven border. 

The Fifth L'ftmbar vei-tebra is eharactei ised by having the body much thicker 
in front than behind, which accords with the promintuice of the sacro-vertebral 
articulation, by the smaller size of its spinous pi'ocoss, by the wide interval lx?tween 
the inferior articulating processes, and by the greater size and thickness of its 
transverse processes. 

Sfriicture of the Vertehrm, The structure of a vertebra differs in different parts. 
The body is composed of light spongy cancellous -tissue, having a thin coating of 
compact tissue on its external surface perforated by numerous orifices, some of 
large size, for the passage of vessels ; its intei'ior is traversed by one or two largo 
canals for the reception of veins, which converge towards a single large irregular 
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apeHure, or several small apertures, at the posterior part of the body of eaoh bone. 
The ai*ch and processes piojecting from it have, on the contrary, an exceedingly 
thick covering of compact tissue. 

Development. Each vei*tebra is formed of three primary cartilaginous portions 
(fig. 8), one for each lamina and its processes, and one for the body. Ossification 
commences in the laminae about 

the sixth week of fcetal life, in 8. —Development of a Vertebra, 

the situation where the trans- Dj/ ii 


verse processes afterwards pro- 
ject, the ossific granules shooting 
backwards to the spine, fer wards 
to the IxKly, and outwards into 
11 ic trails vei’se and aidiicular ])ro- 
cessc^s. Ossification in the lr>oily 
commences in the middle of tln^ 



cartilage about the (dglith vt>ek. 
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At birth these thr*oo pit^cos aie 
pcjrfoctly separate. During the 
fiist year the lam i me become 
united })ehiu<i, by a jiortiou of 
cartilage in whicli tlie spinous 
]>rocess is idtimately foimied, 
and thus thci arcli is com])letod. 
About tlio third year the body 
is joined to the arch on each 
siile, in such a manner that the 
body is formed from the three 
original centres of ossification, 
the amount contributed by the 
pedicles increasing in extent 
from below upwards. Thus the 
bodies of the sacial vertohrm arc 
foi'ined almost entirely from the 
central nuclei, the bodies of the 
lumbar are foimecf* laterally 
and behind by the ]>ediclos ; in 
the dorsal region, the pedicles 
advance as far forward as the 
articvilar depressions for tlie 
head of the i*ibs, forming these 
cavities of reception ; and in the 
neck the lateiul portions of the 
bodies are formed entirely by 
the advance of the pedicles. Be- 
fore puberty, no other changes 
occur, excepting a gradual in- 
crease in the growth of these 
primaiy centres, the upper and 
under surfaces of the bodies, and 
the ends of the transverse and 
spinous processes, being tipped 
with cartilage, in which ossific 
granules are not as yet deposited. 
At sixteen yeai's (fig. 9), four 
secondary centres appear, one 
for the tip of each transverse 
process, and two (sometimes 


Ify Sheriff ncUi-ry Ce>nt.i*c4S 






i e/rrA 

Tra N if. Proo. 

/(f y 


J 2 . for iipi n.p 7 'oc. 


Bjf 2 a ddition al pla t a # 

f^r infpcr surfach 

if boJ y 

II. — Atlas. 

fiUUif 


12. — Axis. 


^11 C rnitifis 


r — odfnitoiil f^roe ptoj 

— /for earA Ta-fetwl wust 


*/Jfir body ( ‘mo.) 

13. — Lumbar Vertebra. 



for tuhereho on Sttp.Arfic.R^to. 


Exceptional Cases, 



DEVELOPMENT OF THE VERTEBE.^E. 


11 


united into one) for the end of the spinous process. At twenty-one years (fig. lo), 
a thin circular epiphysal plate of bone is formed in the layer of cartilage situated 
on the upper and under surfaces of the body, the former being the thicker of the 
two. All these become joined ; and the bone is completely formed al>out the 
thirtieth year of life. 

Exceptions to this mode of development occur in the first, second, and seventh 
cervical, and in the vertebrae of the lumbar region. 

The J tlas (fig. 1 1 ) Ls developed l)y two primarj’^ centres, and by one or moi‘e 
epiphyses. The two primary centres are destined for the two lateral or neural 
masses, the ossification of which commences before birth, near the ai*ticular pro- 
cesses, and extends backwards : these [)ortions of bone live separated from one 
another behind, at birth, by a narrow interval filled in with cartilage. Between 
the second and third years, they unite either directly or through the medium of an 
epiphysal centrc, developed in the cartilage near their point of junction. The 
anterior jirch, at birth, is altogether cartilaginous, and this portion of the jithis 
is completed by the gradual extension foi‘ wards and uitimatt^ junction of the two 
neiii'al processes. Occ^asionally, a separate nucleus is developed in the anterior arch, 
which, extending laterally, joins the neural processes in front of the pedicles ; or, 
there are two nuclei developed in the anterior ar(th, one on either side of the median 
line, whicli join to form a single mass, afterwards united to the lateral 1)0^10118 in 
front of the articulating processes. 

The Axis (fig. 12) is developed by six centres. The body and arch of this bone 
are foi*nu.‘d in tlie same manner as tlie corresponding parts in the other vertebne ; 
one c( 3 ntr-e for the lower part of the body, and one for eticli lamina. The odontoid 
process consists originally of an extension upwards of the ciartilaginous mass, in 
whhih the lower pai't of the body is formed. At about tlie sixth month of foetal 
life, two osseous nuclei make their apjiearance in the base of this process : they arc 
plac^ed laterally, and join Ix^fore birth to form a conical bi-lolx^d mass deeply 
cleft alxive ; the interval between the cleft and the summit of the process is formed 
by a wedge-shaped piece of cartilage ; the base of the process l:>eing separated from 
the body by a cartilaginous interval, which gradually becomes ossified, sometimes 
by a separate epiphysal nucleus. Finally, as Dr. Humphry has demonstrated, tlio 
apex of the odontoid pi oc-ess lias a sepamte nucleus. 

The Seventh Cervical, The anterior or costal part of the transverse process 
of the seventh cervical, is developed from a separate osseoirs centre at about the 
sixth month of foetal life, and joins the body and iio.sterior division of the trans- 
vei’se process between the fifth and sixth years. Sometimes tliis process continues 
as a separate piece, and, becoming lengthened outwards, constitutes what is known 
as a cervical rib. 

7 Vte Lumbar Vertebrae (fig. 13) have Uvo additional centres (besides those 
peculiar to the vertebrae generally), for the tubercles, which pioject from the back 
part of the superior articular processes. The tiansvei*se process of the first lumbar 
is sometimes developed as a separate piece, which may remain pei*manently uncon- 
nected with the remaining portion of the bone; thus forming a lumbar lib, 
peculiarity which is rai’ely met with. 

Progress of Ossification in the Spine Generally. Ossification of the laminae 
of the vertebi*ae commences at the upper part of the spine, and proceeds gi*adually 
downwards ; hence the frequent occuirence of spina bifida in the lower pait of the 
spinal column. Ossification of the bodies, on the other hand, commences a little 
below the centre of the spinal column (about the ninth or tenth dorsal vertel)rae), 
and extends both upwards and downwards. Although, however, the ossific nuclei 
make their first appearance in the lower doi*sal vei'tebrae, the lumbar a^d first 
sacral are those in which these nuclei are largest at birtli. 

Attachment of Muscles, To the Atlas are attached the Ltongus colli, Rectus 
anticus minor, Rectus lateralis, Rectus posticus minor, Obliquus superior and in- 
ferior, Splenitis colli, Levator anguli scapulae, and Intertransverse. 

To the Axis are attached the Longus colli, Obliquus inferior, Rectus posticus 
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major, Semi-ftpinalia colli, MultiSdus apinae, Levator anguli soapiilfc, Splenius colli, 
Scalenus nwidius, Transvorsalis colli, Iiiiertransvereales, Interspinales. 

To the remaining Vertebrae generally are attached, anteriorb/, the Kectus anticus 
major, Lougus colli. Scalenus anticus, medius, and posticus, Psoas magnus. Psoas 
parvus, Quadratuft lumboriim, Diaphragm, Obliquus interims and transversal is, — 
2>osteriorly^ tlie Traj^ozius, Latissimus dorsi, Levator anguli scapulae, Rhomboideus 
major and minor, Serratus posticus superior and infeiior, Splenius, Erector spinae, 
Sacro-lumbalis, Longissimus dorsi. Spinalis dorsi, Cervicalis ascendens, Transversalis 
colli, Trachelo-mastoid, Complexus, Biventor cervicis, Semi-spinalis dorsi and colli, 
Multifidus spinae, Rotatores spinae, Interspinales, Supra spinales, Intertransvorsales, 
Lovatoi es costarum. 


Sacral and Coccygeal Vertebras. 

The Sacral and Coccygeal Vertebra; consist, at an early pei‘iod of life, of nine 
separate pieces, which are uiiited in the adult, so as to form two bones, live entering 
into the formation of the sficrurri, four into that of the coccyx. Occasionally, the 
coccyx consists of five bones.* 

The Sa(:uum (tig. 14) is a large triangular bone, situated at the lower part 


14. — Sacrum, Anterior Surface. 



of the vertebral column, and at the upper and back part of the pelvic cavity, 
where it is inserted like a wedge between the two ossa innominata; its upper 
part, or base, articulating with the last lumbar vertebra, its apex with the coccyx. 
The sacrum is curved upon itself, and placed very obliquely, its upjier extremity 
projecting forwards, and forming, with the last lumbar veitebra, a very pi eminent 

* Dr, Humphry describes this us the usual composition of the Coccyx.— On the 
Skekton^ p, 456. 
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Angle, called the promontory or aacro-vertehral whilst its central part is 

directed backwards, so as to give increiisod capacity to the pelvic cavity. It pre* 
sents for examination an anterior and posterior suiface, two latei'al surfaces, a Imse, 
an apex, and a central csinal. 

The Anterior Surface is concave from above downwards, and slightly so from 
side to side. In the middle are seen four transverse lidges, indicating the original 
division of the bone into five separate pieces. The portions of bone intervening 
between the n’dges correspond to the bodies of tlie veitcibice. The body of the 
first segment is of large size, and in form resembles thnt of a lumbar vertebra ; the 
succeeding ones diminish in size from alx)ve downwards, are flattened from before 

lijickwards, and curved so as to accom- 


15. — Vertical Section of the Sacrum. 


modate themselves to the form of the 
sjicrnm, being concave in front, convex 



l>ehind. At each end of the ridges above 
mentioned, are seen the a^dcrior sacral 
foramina^ analogous to the intervertebral 
foramina, four in number on each side, 
somewhat rounded in form, diminish- 
ing in size from above downwards, and 
directed outwards and forwards ; they 
transmit tlio antcu'ior brancln^s of the 
sacnil ntu'A^es. External to these fora- 
mina is tlic lateral 7 na 8 s, consisting, at 
an early j)eriod of life, of sejiai’ate s(^g- 
ments, which correspond to the ante- 
rior tiunsvoise processes; thes(j Ix^comc 
blended, in the adult, with the bodies, 
with (jach other, and with the posteiioi* 
transverse processes. Each latei*al mass 
is traversed by four broad shallow 
grooves, which lodges the anterior sacral 
nerves as they pass outwards, the gi-ooves 
being separated by prominent ridges of 
bone, which give attachment to the slips 
of the Pyrifoi-mis muscle. 

If a vertical section is made through 
the centre of the bone (fig. 15), the 
bodies are seen to be united at their 
circumfiuence by bone, a wide interval 
being loft centrally, which, in tlui rec(uit 
stjitc, is filled by intervertebi al siil>stance. 
In some bones, this union is more com- 
plete between the lower segments than 


between the upper ones. 


The Post prior Stirface (fig. 16) is convex and much narrower than the anterior.' 
In the middle line are three or four tubercles, which represent the rudimentary 


spinous processes of the sacral vei’tebra3. Of these tubercles,, the first is usually 
prominent, and perfectly distinct fi’om the rest; the second {uid third are either 
separate, or united into a tul)ercuhir lidge, which diminishes in size from above 
downwards ; tlie fourth usually, and the fifth always, i*emaining undeveloped. 
External to’ the spinous processes on each side, are the landnw, broad and well marked 
in the fii'st three pieces ; sometimes the foui'th, and generally the fifth, being un- 
developed ; in this situation the lower end of the saeriil canal is exposed. External 
to the laminsB is a linear series of indistinct tubercles representing the arUcular 


processes ; the upper pair are largo, well developed, and cori'espond in shape and 
direction to the superior articulating processes of a. luml)ar viertobra ; the seccaid 
and third are small; the fourth and fiftti (usually blended together) are situated 
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on each side of the sacral canal ; they are called the aacraZ cornua^ and articulate 
with the cornua of the coccyx. External to the articular processes are the four 
posterior sacral foramina ; they are smaller in size and less regular in form than 
the anterior, and transmit the posterior branches of the sacral nerves. On the 
outer side of the posterior sacral foramina is a series of tubercles, the rudimentaiy 


1 6. — Sacrum, Posterior Surface. 



posterior transverse processes of the sacral veriebree. The first pair of transverse 
tubercles are of lai*ge size, very distinct, and coirespond with each superior angle 
of the bone ; the second, small in size, enter into the formation of the sacro-iliac 
articulation ; the third give attachment to the oblique fasciculi of the posterior sacro- 
i litre ligaments ; and the fourth and fifth to the great sacro-sciatic ligaments. The 
interspace lietwcen the spinous and transverse processes on the back of the sacrum 
presents a wide shallow concavity, called the sacral groove ; it is continuous above 
with the vertebral groove, and lodges the origin of the Erector spinae. 

The Lateral Surface^ broad' above, becomes narrowed into a thin edge below. 
Its upper half presents in front a broad ear-shaped surface for articulation with 
the ilium. This is called the auricular surface, and in the fresh state is coated 
with fibro-cartilage. It is bounded posteriorly by deep and uneven impressions, lor 
the attachment of the posterior sacro iliac ligaments. The lower half is thin and 
sharp, and gives attachment to the greater and lesser sacro-sciatic ligaments, 
and to some fibres of the Gluteus maximus; below, it pi'esente a deep notch, 
which is converted into a foramen by articulation with the ti*ansverse process of 
the upper piece of the coccyJt, and transmifs the anterior branch of the fifth sacral 
nerve. 

The Bojse of the sacrum, which is broad and expanded, is dii-ected upwards and 
forwards. In the middle is seen an oval articular surface, which corresponds with 
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the under surface of the body of the last lumbar vertebra, bounded behind by 
tlie large triangular orificje of the sacral canal. This orifice is formed behind by 
the spinous process and lamime of the first sacral vertebra, whilst projecting from 
it on each side are the superior articular processes; they are oval, concave, 
directed backwards and inwards, like the superior articular processes of a lumbar 
vertebra ; and in front of each articular process is an intervertebral notch, which 
forms the lower half of the last intervertebral foramen. Lastly, on each side of 
the articular surface is a broad and flat triangular surface of bone, which extends 
outwards, and is continuous on each side with the iliac fossa. 

The Apex, directed downwards and forwards, presents a small oval concave 
siuface for articulation with the coccyx. 

The Sacral Canal rmis throughout the greater part of the lx)no ; it is large 
and triangular in form above, small and flattened from before backwards below. 
In this situation, its posterior wall is incomplete, from the non-development of the 

laminic and spinous processes. It lodges 


1 7, — Development of Sacrum. 
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the sacral nerves, and is perforated by 
tho anterior and posterior sacral fora- 
mina, through which these pass out. 

Structure, It consists of much loose 
spongy tissue within, invested extei*- 
nally by a thin layer of compact tissu(\ 

Differences in the Sacrum of the 
Male and Female. Tho sacrum in 
the female is usually wider than in 
the male ; and it is much loss ciH*ved, 
the upper half of the bone being noaily 
stniight, tho lower half presenting tJie 
greatest amount of curvature. Tho 
bone is also directed more oblifpiely 
backwards ; which increases tlie size of 
the pelvic cavity, and forms a moio 
prominent sacro- vertebral angle. I n 
the male, the curvature is inoi'e evenly 
distributed over the whole length of 
the bone, and is altogether greater 
than in the female. 

Peculiarities of tite Sacrum. This 
bone, in some cases, consists of six 
pieces ; occasionally, tlie number is re- 
duced to four. Sometimes the boduis 
of the first and second segments are 
not joined, or the lamirise and spinous 
processes have not coalesced. Ui*ca- 
sionally, the iipjjer pair of transverse 
tubercles are not joined to the rc^st of 
the bone on one or botli sides ; and 
lastly, the sacral canal may be open for 
nearly the lower half of tho boiio, in 
consequence of the imperfect develop- 
ment of the laminae and spinous pi'o- 
cesses. The sacrum, also, varies con- 
siderably with respect to its degree of 
curvature. From the examination of 
a large number of skeletons, it would 
appear, that, in one set of cases, the 
anterior surface of this bone was nearly 
/‘straight, the curvature, which was very 
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slight, affeciting only its lower end. In another sc^t of cases, the bone was curved 
throughou-t its whole length, but especially towards its middle. In a third set, 
the degree of curvature was loss marked, and affected especially the lower third of 
the bone. 

Development (fig. 17). The sacrum, formed by the union of five vertebrae, has 
thirty-five centres of ossification. 

The bodies f>f the sac;ral vertebne have each three ossific centres ; one for the 
centi*al part, Jiiul one for the epiphysal plates on its upper and under surface. 

The arch of each sacral vertebra is deviilo))ed by two centres, one for each 
lamina. TJiese unite with each other behind, ami subsequently join the body. 

Tlie lateral uiasseH havii six additional (^litres, two for each of the first three 
vertebrje. centres mak(^ their ap[)Oaraiico above and to the outer side of 

th(^ anterior sacral foramina (fig. 17), and are developed into separate segments, 
which corn^spond with the a.nt(a'ior transverse procesises (fig. 18) ; they arc subse- 
(jiiently bh^nltMl with i?ach otiua*, and witli the Ijodies and the posterior transverse 
]u*ocessos, to form the latei^al itiass. 

Lastly, t^ach lateral surface of tlui sacrum is develojjed by two epiphysal plates 
(fig. 19) ; one for the auricular sui*face, and one for the remaining part of the thin 
laUiral edge of tlio bone. 

Period of I Jevrlopme at. At rJjout the eighth or ninth week of fcetal life, ossifi- 
cation of tlui ccjutral part of the bodies of the first three vertebrie comincnices ; 
and, at a somewhat later peiiod, tliat of the last two. Between the sixth and 
eightli months ossification of the lamime takes ])lace ; and, at about the same 
)>(a*iod, the (diaracteristic osseous i iibcTudes for th(^ first three gacra.l vertidn-iu make 
thfdr iippearance. The lamime join to form ftic arch, and aie united to the bodicjs, 
first, ill the lowest via-tebrje. This (xnairs about tlu^ second yeai*, tlui uppermost 
segment appeai’ing as a single pic‘-ce about tlu^ fifth or sixth yeai*. About the six- 
teenth yi^ar t'.ie (ipi])hyses for the upper and under surfaces of the bodies are 
formed ; and, between tlui lughteentb and twimtieth years, those for each lateral 
surface of the saca-um make thidr appeai-ance. At 
about this period tlu^ last two segimaits are joimnl 
to one anotluM* ; and this pivxiess gradually ex- 
tmiding iqiwards, all the piect*s l)(*come uniteil, 
and tlu». bone is coinplcitely formeil from the twenty- 
fifth to the thirtieth year of life. 

A rtietdafious. With four homss : tlu*. hist liimhar 
vcitebra, co(a*yx, and the two ossa innominata. 

Aitae/naent of J/ ascles. In front, the Pyi-iformis 
and (1occyg<‘US, and a portion of the Iliaciis to the 
base of the hone; behind, the (duteus maximus, 

Ijatissimus tlorsi, IVl viltilidus spina*, and Erector 
spina^, and siniK‘timcs the Extensor coccygis. 

Tue Coc‘Cyx. 


20. — Coccyx. 
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The Coccyx (u‘oukv£, cuckoo)^ so ctdled frnm 
having ]>eeii compared to a- cuckoo’s beak (fig. 20), 
is usually formed of four small segments of bone, the 
most ludimentary parts of the vei*t.cbral column, 
ill i?acli of the first three .segments may lie traced 
a rudimentary body, articular and trunsverse ]»ro- 
cesses ; the last jiiece (sometiiiuvs thi^ third) is 
a mere nodule of lx)ne, without distinct pi*o- 
cesses. All the segments are destitute of laminoR 
and spinous processes ; and, consequently, of 
spinal canal and interveitebral foramina. Tho 
first segment is tlie largest ; it I’esembles the lower- 
most sacral vertebru, and often exists as a separate 
piece ; the last three, diminisliing in size fi’om above 



downwards, are usually blended 
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together so ms to forma single bone. The gradual diminution in the size of the pieces 
gives this Ixme a triangular form, the bits© of the triangle joining the end of the 
sacrum. It presents for examination an anterior and posterior surface, two borders, 
a base, and an apex. The anterior surface is slightly concave, and marked with three 
transverse grooves, indicjiting the jioints of junction of the different pieces. It has 
attaclied to it the anterior sacro- coccygeal ligament and Levator ani muscle, and 
sti]>ports the lower end of the rectum. The posterior surface is convex, marked by 
ti*ansvei‘SO grooves similar to those on the anteiaoi* surface ; and pi*es(.aits on each 
side a lineal row of tubercles, the rudimentary articular proct»ssoH of the coccygeal 
vertebrae. Of these, the superior pair are very largo ; and are called the cornua 
of the coccyx ; they project upwaids, and articulate with the cornua of the sacrum, 
the junction between tliese two bones completing the hftJi sacral foramen for 
the transmission of the posterior branch of the fifth sacral nerve. Tlie laUral 
horilers are thin, and picsent a series of small eminences, which i‘epr*i*sent tln^ 
transverse processi\s of the coccygeal vertfibra?. Ol* th(?se, the first on each side 
is of large size, ilaiteiied frojii before backwards; and pften Jiscends to join the 
lower part of tlio thin lateral edge of the sacrum, thus completing the fifth sacral 
foramen ; the t)thei*s diminish in size from above downwards, and are often 
wauling. The borders of the coccyx ai’o narrow, and give attadiineiit on e:ich 
side, to the sacro-sciati(! ligaments and Goccygous muscle, ^rho base presents an 
oval surface for articulation with the .sacrum. The apex is rounded, and has 
attached to it the tendon of tlic external Sphincter muscle. It is occasionally bifid, 
and someliiiuis defiected to one or other side. 

Devvloptnent, 4'he coccyx is dcvelopcMl by four conbrt‘S, one ftji* each piece. 
OcCjisioualJy, one of tlio first thrive })ieces of this boiuj is developed by two centres, 
[da(J(Hl side by side. T]i(3 ossific nuclei make tiicii* appearance in the following 
ortler : in the first' st\gment, at birth ; in the second piece, i\i from five to ten years ; 
in tlie thinl, from ten to lift(ien years ; in the fourth, from fifteim to twenty yeai s. 
As age ailvances, tlieso various segments become unitel in the following order: 
the fi.rst two pie(5C‘s join ; then the thinl .and fourth ; a, ml, lastly, the bone is com- 
pleted by the union of the second and thir<l. At a late period of life, especially in 
females, the coccyx often beconit^s joined to tlie eiiil of the sacrum. 

Articulation, With the saci um. 

Attachment of Muscles, On either side, the (%>ccygeus; behirnl, the Gluhais 
maximus, and Extensor coceygis, when present; a,t the apex, the Bphincter aui ; ami 
ill front, the Levator ani. 

Uf TiiF Spine in uenepal, 

The spinal c^olumn, formed by the jinuetioii of the vertebne, is situated in the 
median line, at the posterior [lart of the trunk : its average length is about two fei‘t 
two or three inches, measured along tlie curved aiitiu’ior surtVice of tiie trolumn. 
Of this length the cervical part mcasuivs about fivij, the doi'sal about eleven, the 
lumbar about seven incluss, and the sacrum and coccyx tlie roimiinder. 

Viewed in front, it presents two jiyramids joined together at their bases, tlie 
n])per one being foruuid by all the vertebrse from tlie second cervical to tlie last 
lumbar; the lower one by the sacrum and coccyx. When examined more closely, 
the upper pyiamid is seen to bo formed of three smaller pyramids. The upper- 
most of tliese consists of the six lower cervical vertelaie; its apex being forumd 
by the axis or second cervical ; its base, by the fii’st dor.sal. Tlie second pyi*.amid, 
whicli is inverted, is formed by the four upper dorsal veitehrie, tlie base being at 
the. first dorsal, the smallcT end at the fourfh. The third pyiamid commences at 
the fourth dorsal, and gi*adual]y iiicimses in size to the fifth lumbar. 

Vioived laterally (fig. 21 ), the spinal column presents seveial curves, which cor- 
respond to the different regions of the column, and are called cervical, dorsal, 
InnihoT, and j)elvic. The cervical curve commences at the apex of the odontoid 
proctiss, and terminates at the middle of the second dorsal vertebra; it is convex 
in fi*ont, and is the least marked of all the curves. The dorsal cuT*ve, which is 
concave forwards, commences at the middle of the second, .and tciminates at the 
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middle of the twelfth dorsal. Its most 
proiniueut point behind corresponds to 
the body of the seventh or eighth vei-te- 
bra. The lumbar cnrve commences at 
the middle of the last dorsal vertebra, and 
terminates at the sacro-vertebral angle. 
It is convex anteriorly ; the convexity of 
the lower three vertebrae being much 
greatcsr than tlia-t of the upper ones. The 
pelvic curve commences at the sacro-ver- 
tebrjil articulation, and terminates at the 
jioint of the coccyx. It is concave an- 
ttu’iorly. These , curves are j)artly due to 
the shape of the bodies of the vertebrm, 
and })artly to the interverttdjral subsbrnccis, 
as will be explained in ^he Articulaiioua 
of the Spine. 

The spine has also a slight lateral 
curvatur*e, the convexity of wJdch is di- 
luted towards the riglit side. This is 
most probably jmxluci'd, as Bichat fii*st 
explained, cliieliy by muscular action; 
most ]>ersons using the right arm in 
prel’erfjuccs to tlm l<;j*t, especially in making 
long-coutiniKHl efforts, wlnui the body is 
curved to the right side. Iii supj>ort 
of this ex[>lanatioii, it has been found, 
by Bedard, tliat in one or two individuals 
who were left-handed, the latoial curva- 
ture was directed to the left side. 

Tlio spinal column presents for exami- 
nation an anterior, a posterior, and two 
latci al sui'faces; a base, summit, and vei ' 
tel)ral canal. 

The anterior surface presents t'ne Inxlies 
of the vertfibiue separated in the i*c?ccmt 
state by the intc^r vertebral discs. The 
bodies are Vuoad in the cervical region, 
iiaiTow in the upper pai*t of the dorsal, 
and broadest in the lumbar region. 
The whole of this surface is convex 
transversely, concave fi'om above down 
wards in the doisal region, and convex 
in the same dii-c'ctiou in tlie cei*vic!ftl and 
lumbar regions. 

The posterior surface presents in the 
median lino the spinous processes. ^These 
are short, horizontal, with bifid extremi- 
ties, in the cervical region. In the dorsal 
region, they are directed obliquely aljovtj, 
assume almost a vertical dii'ection in tl‘e 
Jiiiddle, and are horizontal below, as are 
also the spines of the lumbar vertebrjc- 
They are separated by considerable in- 
tervals in the loins, by narrower intervals 
in the neck, and are closely approximated 
in the middle of the dorsal region. Occa- 


21. — Lateral View of the Spine 
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iiionally one of these proct^sses deviates a little from the median line, a fact to 
1x5 remembered in practice, as irregularities of tliis sort are attendant also on frac- 
tures or displacements of the spine. On either side of the spinous processes, 
extending the whole length of the column, is the vertebral groove formed by the 
laminae in the cervical and lumbjxr i*egions, where it is shallow, and by the lamina^ 
and transverse pi'ocesses in the dorsal region, where it is deep and bioad. In tlie 
recent state, these grooves lodge the deep muscles of the back. External to the 
vertebral grooves ai*e the articular processes, and still moic externally the tians- 
verse processes. In the dorsal region, the latter processes stand backwards, on a 
plane considerably posterior to the same processes in the cei vical and lumbar 
regions. In the cervicixl region, the transverse processes are placed in fiont of thc5 
articular processes, and between the intervertebral foramina. In the lumbar, tliey 
are placed also in front of tlie articulai* processes, but behind the intervei-tebral 
foramina. In the dorsal region, thiy nro j)osterior both to the articular processes 
juid foramina. 

The lateral srtrfaces are separated from the ])(>sterioi^ by tlie ai’ticular j)rocesses 
in the cervical and lumbar regions, and by the ti\ansv(5i*se jnocesses in the doi-sal. 
These suifaces present in front the sides of the bodies of the vertebr a*, mai'ked in 
the dorsal region ]>y the facets for articulation wdtlr the heads of the r ibs. More 
posteriorly are tlie intervertebral ibramina, formed by tire juxtaposition of the inUu*- 
vertebrai notches, oval in shape, smallest in the cervical and U}>per ]>art of tiio dorsal 
regions, and gradually increasing in size to the luvst luiiil.xir. TJiey md situabul 
between tlie transverse processes in the neck, and in front of them in tlu? bac^k and 
loins, and tjvinsniit tlio spinal nerves. The of the vei’tebral eoluinii is formed 
by the under surface of tlu't body of the fifth luinhar vertebra; and the S 7 ntunit hy 
the n[)per surface of the atlas. Tla^ wrtvhral or spuial caaal follows the dillerc'nt 
curves of the spine ; it is lai*gest in tliose regions in whicli tlie spine caijoys the 
gn^atest freedom of movement, as in the necjk and loins, where it is wide and 
triangular, and narrow and rounded in the back, wlau'c motion Is more limited. 

1TIE SKULL, 

The Skull, or superior expansion of the vertidiral eoluinn, has beini doscrilK>,d as if 
composed of four vertehviv, tlic uleineiitary parts of which specially moditied in 
form and size, and almost iiiiinoveably connectoil, foi* the rec(?i)tion of the brain, and 
special organs of the s(uises. These vertebra* are the ocjcijiital, jiarietal, frontal, and 
nasal. Descriptive anatomists, how-cver, divide tlie skull into two parts, the 
(.'raiiium and the Face. The Cmiiiiim {i.y>droc, a lulmet) is comjjosed of ei(jht 
bones: viz., the occipital, tun^ two InniyoraL 8])henoid, and ethmoid. 

The Face is composed of bones ; viz., the two na^al^ two sujyerior maxillanj, 
two lachrymal, two malar, two pcda^tc, two inferior turbinated, vorner, and inferior 
maxillary. The oasicula. audiiijls, the teeth, and Wormian Jxmes, aie not iiicludid in 
this enumeration. 

Occijiital. 

Two Pai'ietal. 

Frontal. 

Tw’o Tomjioral. 

Sphenoid. 

Ethmoid. 

Two Nasal. 

Two Sui>erior Maxillary. 

Two Lachrymal. 

Tw^o Mfilar. 

Two Palate. 

Two Inferior Turbinated., 

Vomer. 

Inferior Maxillaiy. 


f Cranium, 8 honxs. 


Skull, 22 hones. 


I Face, 14 bodies. 
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The Occipital Bone. 

The Occipital Bone (fig. 22) is situated at the back part and base of the cranium, 
is trapezoid in form, curved upon itself, and presents for examination two surfaces, 
four borders, and four angles. 

The External Surface is convex. Midway between the summit of the bone and 
the posterfor margin of the foramen magnum is it prominent tubercle, the external 
occipital protulxirance, for the attachment of the Ligamentum nuchse ; and descend- 
ing from it as far as the foramen, a vertical ridge, the external occipital crest. 
Tills tubercle and crest vary -in prominence in diflerent skulls. There is a semi- 
circular ridge on each side, passing outwards from the occipital protubemnco. These 
are the superior curved lines ; and running parallel with these from ^he middle of 
the cit^st, are the two inferior curved lines. The surfiice of the bone above tho 
superior curved linos is smooth on eiich side, and, in tho recent state, is covered by 
tho Occipito-frontalis muscle, whilst the lidges, as well as the surface of tho bone 

t 

22.— Occipital Outer Surface. 



between them, serve for the attachment of numerous muscles. The snpeiior 
curved line gives atta<‘hinent internally to the Ti*ai)ezius, above which is the apo- 
neurosis of tho occipito-frontalis, exteinally to the muscular origin of the Occipito- 
frontalis and to the Sterno-cleido-mastoid, to the extent shown in fig. 22 ; the dej>ros- 
sions between the curved lines to the Complexus internally, the Splenius capitis and 
Obliquus capitis sui>erior externally. The inferior curved line, and the depressions 
below it, (ifford insertion to the Eectus capitis posticus, major and minor. 

The foramen ma^nwm> is a large oval aperture, its long diameter extending from 
before backwards. It transmits the medulla oblongata, and its membranes, the si>inal 
accessory nerves, and the vertebral ai-teries. Its back pairt is wide for the tr-aiis- 
misHiou of the medulla, and the corresponding margin lough for>the attachment 
of the duiu mater enclosing it ; the fore pai't is naiTowcr, lieiiig encroached 
upon by tUe condyles; it has projecting tow£Ci*ds it fj^m below the odontoid X)ro- 
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ceRS, and its margins are smooth and bevelled internally to support the medulla 
oblongata. On each side of tuo foramen magnum are the condyles, for articulation 
with the atlas : they ai*e convex, oblong, or reniform in shape, and directed down- 
wards and outwards; they converge in front, and encroach slightly upon the 
anterior segment of the foramen. On the inner boi-der of each condyle is a rough 
tubeiele for the attachment of th(', ligaments (check) which connect this bone with 
the odontoid process of the axis; whilst external to thcun is a rough ^Ci'tercnlar 
j)rominence, the ti'ansvers*'. or jugular process (the representative of the trans- 
verse process of a vertebra), channelled in front by a deep notch, which forms 
part of the juguhir foTumen, or foi-amen lacerum posterius. The under sui*fixce of 
this process affords attachment to the Rectus capitis lateralis ; its ujjper or cc^rebral 
surface presents a deep groove whicli lodges part of the lateml sinus, whilst its 
exteiiial surface is marked by a quadrilateral rough facet, covered with caitilage 
in the fresh state, and articulating with a similar surface on the petrous portion 
of the temporal bone. On the outer side of each condyle, near its fore j>art, is a 
foramen, the anterior condyloid ; it is directed downwards, outwaicJs, and forwards, 
;and transmits tlie hypoglossal nerve, and occasionally a meningeal branch of the 
fiscendiiig phaiyngeal artery. This foramen is sometimes double. Ikdiind each 
condyle is a fossa,* sometimes |xu*f‘orated at tlie bottom by a foramen, the j:>osteiior 
(‘ondyloid, for the transmission ot a vein to the lateral sinus. In front of the 
foramen magnum is a strong euadiilateral jdatc of bone, the basilar process, wider 
behind than in front; its under surface, which is rough, })resen ting in the median 
liiuV a tubercular ridge, the jdiaryngeal spine, for the attacliment of the tendinous 
rapfie and Superior constrictor of the pharynx ; and, on each side of it, lough 
d< 3 pressioiis for the attacliment of the Il'*cti capitis aiitici, major and minor. 

The Jvteimal or i^prehrtil Sitr/acp (fig. 23) is ileeply concave. Tlu3 posterior 
or occi{)ital part is divided by a cincial ridge into four fos a^. Tlie two suj orior 
fossai leceivo the posterior lol^es of the cerebrum, ami present slight eminences and 
de|>ressions corresponding to tlieir cpn volutions. Ilie tvo iiihaior, wliich receive 
tlie hemispheres of the cerebellum, are laTgcu' tlmii tlie former, and comparativ(dy 
smooth ; both are marked by slight grooves for the lotlginent of ai'teiies. At the 
jioint of meeting of the four divisions of the crucial iidg(3 is an eminoiicxi, the 
internal occipital protuberance. It iiearly corresponds to that on the outer 
surface, and is ])erforatod by one or moi'e large vascular foramina. Fiom tliis 
eaiinence, the superior division of the crucial ridge 1 uns upwards to the superior 
angle of the bone ; it presents a deej) groove for the supeiior longitudinal 
sinus, the margins of which give attachiiuiiit to the falx cei'ebri. * The in- 
ferior division, the internal occipital crest, i*ims to the posterior margin of the 
foramen magnum, on the edge of whidi it tecomes gradually lost ; this ndge, 
which is bifui’cated below, serves for the attachment of the falx condielli. It is 
usually marked by two small grooves, which commence on either side of the 
])o^terior margin of the foramen magnum, join together above, and i*un into the 
<lepression for the Torcular Herophili. They lodge the occipital sinuses. I^he 
transverse grooves pass outwards to the lateral angles; they are deeply channelled, 
for the lodgment of the lateral sinuses, their prominent maigins affoi’ding attach- 
mtmt to the tentovium cerelxilli. I At the point of meeting of these grooves is a 
depression, the ‘Torcular Herophili,’ J placed a little to one or the other side of 
the internal occipital protuberance. More anteriorly is the foiamtin injignum, and 

* This fossa presents many variations in size. It is usually shallow : and the foramen 
small ; occasionally wanting, on one, or both sides. Sometimes both fossa and foramen are 
large, but confined to one side only ; more rarely, the fossa and fomraen are .wery large on 
both sides. 

t Usually one of the transverse grooves is deeper and broader than the other ; occasionally* * 
both grooves are of equal depth and breadth, or both equally indistinct. The broader of 
the two transverse grooves is nearly always continuous with the vertical groove for the 
superior longitudinal sinus, and occupi^ the corresponding side of the median line. 

X The columns of blood coming in. diflferent directions were supposed to he p?‘€ 8 aed 
together at this point {torcular j a wine press). 
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on each side of it, but nearer its anterior than its posterior part, the internal 
openings of the anterior condyloid foramina ; the internal openings of the posterior 
condyloid foramina are a little external and posterior to them, protected by a 
small arch of bone. At this part of the internal surface there is a very deep 
groove, in which the posterior condyloid foramen, when it exists, has its termination 
inside tho skulL This groove is continuous in the complete skull with that which 
sepamtesHIhe upper from tlie lower fossse, and lodges the end of the same sinus, 
the lateral. In front of the foramen magnum is the basilaz* process, presenting a 


23.- - Occipital Bone. Inner Surface. 



shallow depression, the basilar groove, which slopes from behind, upwards and 
forwai'ds, and supports the medulla oblongata and part of the Pons Varolii, and oii 
eac?h side of the basilar process is a narrow channel, which, when united witli a 
similar channel on the ))etrous portion of the temporal bone, forms a groove, which 
lodges the inferior petrosal sinus. 

Angles. The miperior angle is received into the interval between the posterior 
superior angles of "the two parietal bones; it corresponds with that part of the 
skull in the foetus which is called the posterior fontanelle. The inferior angle is 
repi*esented by the square-sbaf)ed surface of the basilar process. At an early 
period of life, a layer of cartilage separates this part of the bone from the 
sphenoid ; but in tlie adult, the union between them is ossepus. The lateral 
angles correspond to the outer ends of the transverse grooves, and are received 
into the interval between the posterior inferior angles of the parietal and the 
mastoid portion of tl^ temporal. 
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Borders. The superior extends on eacjh side from the superior to the lateral 
angle, is deeply seiTOted for articulation with the parietal bone, and forms, by this 
union, the lambdoid suture. The inferior border extends from the lateral to 
the inferior angle ; its upper half is rough, and articulates with the mastoid por- 
tion of the temporal, forming the masto-occipitjil suture : the infeiior half articu- 
lates with the petrous portion of the temponil, forming the petro-occipital sutui'e; 
these two portions are separated from one another by the jugulai’ process.® In front 
of this prociess is a deep notch, which, with a similar one on the petrous portion of 
the temporal, forms the foramen lacerum posterius. This notch is occasionally 
subdivided into two parts by a small process of bone, and it sometimes presents an 
a|)erture at its upper part, the internal opening of the posterior condyloid foramen. 

StructMre. The occipital bone consists of two compact laininai, called the outer 
and inner tables, having between them the diploic tissue : this bone is esj)ecially 
thick at the ridges, protuberances, condyles, and anterior part of tlu^ basilar 
process ; whilst at the bottom of the fossae, especially the inferior, it is thin, semi- 
transparent, and destitute of diploo. • 

Development (fig. 24). The occipital bone has Jour centres of development : 

one for the posterior or occi- 
pital pai*t, which is formed in 
membrane ; one for the basi- 
lar poi*tioii, and 0110 for cacli 
condyloid portion, which ar (3 
formed in cartilagti. 

The centre for the occiju- 
tal portion appears about tlie 
tenth week of fcctal life ; and 
consists, according to Hhnidiu 
and Criivelhier, of a small 
oblong plate which appears 
in the situation of the occi- 
pital protuberance,*' The con- 
dyloid portions then ossify, 
and lastly the basilar portion. 
At birth, the bone consists of 
four parts, separate from one another, the occipital poition being fissured in the 
direction indicated in the plate above. At about the fourth year, the occij)ital and 
the two condyloid pieces join ; and about the sixth year, the bone consists of a 
single piece. At a later period, between the eighteenth and twenty-fifth years, the 
occipital and sphenoid become united, forming a single bone. 

Artiadations. With six bones : two parietal, two temporal, sphenoid, and atlas. 

Attachment of Musdes. To the superior curved line are attached the Occipito- 
frontalis, Trapezius, and Stemo-cleido-mastoid.t To the space between the curved 
lines, the Complexus, Splenius capitis, and Obliquus superior; to the inferior 
curved line, and the space between it and the foramen magnum, the Ilcctus 
posticus major and minor ; to the transverse process, the Itectus lateralis ; and to 
the basilar process, the Rectus anticus major and minor, and Supeiior Constrictor 
of the pharynx. 

The Parietal Bones. 

♦ 

The Parietal Bones {paries, a wall) form by their union the sides and roof of 
the skull. Each bone is of an irregular quadrilateral foim, and presents for 
examination two surfaces, four borders, and four angles. 

• B^clard considers this se^ent to have four centres of ossification, arranged in pairs, 
two above and two below the curved lines, and Meckel describes eight, four of which 
Correspond in situation with- those above described: of the other four, two are placed in 
juxtaposition, at the upper angle of the bone, and the remaining two, one each side, in 
the lateral angles. 

t To these the Biventer cervicis should be added, if it is regarded as a separate muscle. 


24. — Development of Occipital Bono. 
By Four Centres. 
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Surfaces. The external surface (%. 25) in convex, smooth, and marked about 
its centre by an eminence, called the parietiil eminence, which indicates the point 
where osHitication commenced. Crossing the middle of the bone in an ai'ched 
direction is a curved ridge, the temporal ridge, for thci attfichment of the t(nnporal 
fiiscia. Above this ridge, the surface of the bone is rough and porous, and covered 
by the aponeurosis of the Occipito-frontalis ; below it the bone is smooth, forms 
part of tift temporal fossa, and affords attachment to the temporal muscle. At 
the >ba{;k '])art of the superior border, close to the sagittal suture, is a small 
foramen, the parietal foramen, which transmits a v(un to the suj^oriot* longitudinal 
sinus, and sometiitK^s a small branch of the occipital artery. Its existence is not 
c^onstant, and its size vai ios considerably. 

The hd rnal surface (fig. 26), concave, ])reHonts eminences and depressions for 
lodging tlie convolutions of the cerehnnn, and numerous furrows for the ramifica- 
tions of the meningeal arteries; the latter run iipwai’ds and backwards from tlie 
anterior inferior angle, and fi*om the central and posterior part of the lower 
border of the lx)ne. Alcuig thes upj>er margin is part of a shallow groove, which, 
when join(Hl to tlu; op])()site parietal, forms a channel for the suj)erior longitudinal 
sinus, the elevated (‘dges of which afford attachrncait to tlie falx cerehii. N(^ar 
the groove are seim sov(u*al <lepr(^ssions ; tlu^y lodge the P.*iccliionian bodies. 
The iiiteirnal opening of thii ]»a,riet:il foramen is also seen wlnm tliat ajxTture 
exists. 


— Jioft Parietal Jkme. External Surface. 



Borders. The the longest and thickest, is dentated to articulate |||th 

its fellow of the opposite side, forming the sagittal suture. The m/enor is 
divided into three parts : of these, the anterior is thin and pointed, bevelled at the 
expense of the outer surface, and overlapped by the tip ot the gi-eat wing of the 
sphenoid : the middle portion is arched, bevelled at the expense of the outer surface^ 
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and overlapped l)y the squamous portion of the temporal ; the posterior portion is 
tliiek and seiTated for articulation with the mastoid poi*tioii of the temporal. Tlie 
anterior border ^ deeply serrated, is bevelled at the expense of the outer surface above 
and of the inner telow ; it articulates with the frontal Ijone, forming the coronal 
sutuie. 1 lie posterior border, deeply denticulated, ai*ticnlates with tlie occipital, 
forming the lambdoid sutui^e. 


26. — Left Parietal Bone. Internal Surface. 



Angles. The anterior superior, thin and pointed, oorreRponds with that portion of 
the skull which in the fa*tus is membranous, and is called the anUrior fontaneJle. 

anterior inferior angle is thin and lengthened, Ijeing re<?eived in the interval be- 
twetm the great wing of the sphenoid and the frontal. This jioint will bo found 
about one inch behind the upper and outer angle of the orbit. Its inner surfax^e is 
marked by a deep groove, sometimes a canal, for'^the anterior branch of the middle 
meningeal artery. The posterior superior angle corresponds with the juru’tion of the 
siigittal and lambdoid sutures. In the foetus this part of the skull is membjanous, 
Mid is called the posterior fontanelle. The posterior inferior awjle articulates with 
the mastoid portion of the temporal bone, and generally presents on its inner surface 
a broad shallow groove for lodging part of the lateral sinus. 

Development. The })arietal lione is formed in membrane, being developed by one 
centre, which corresponds with the parietal eminence, and makes its first appearance 
about the fifth or sixth week of fcctal life. Ossification gradually extends from the 
centime to the circiimferonco of the bone : the angles are consexjnently the parts last 
forced, and it is in their situation that the fontanelles exist, previous to the com- 
pleflRn of the growth of the bone. * 

Articulations. With five bones : the opposite parietal, the occipital, frontal, 
temporal, and sphenoid. 

Attachment of Musdes. One only, the Temporal. 
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The Frontal Bone. 

This bone, which resembles a cockle-shell in form, consists of two portions — a 
vertical or frontal portion, situated at the anterior paiii of the craniixm, forming the 
forehead ; and a horizontal or orbito-Kiasal portion, which enters into the formation 
of the roof of the orbits and nasal fossae. 

Vertical Portion External Surface (fig. 27). In the median line, traversing the 
bone from the up[)er to the lower part, is occasionally seen a slightly elevated ridge, 
and in young subjects a suture, which represents the line of union of the two late- 
ral halves of whioh the bone consists at an early period of life : in the adult this 
suture is usually obliterated, and the bone forms one piece : traces of the obliterated 
suture are, however, generally pei*ceptible at the lower pai*t. On either side of this 
ridge, a little below the centre of the bone, is a rounded eminence, the irontal emi- 
nence. These eminences vary in size in different individuals, and are occasionally 
unsymmetrical in the same subject. They are especially prominent in cases of well- 
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marked cerebral development. The whole surface of the bone above this pai*l is* 
smooth, and covered by the aponeurosis of the Occipito-frontalis muscle. Below the 
frontal eminence, and separated from it by a slight groove, is the superciliary ridge, 
broad internally where it is continuous with the nasal eminence, but less distinct as 
it arches outwards. These ridges are caused by the projection outwards of the fron- 
tal sinuses,^ and give atttichment to the Orbicularis palpebrarum and Corrugator 
supercilii. Beneath the superciliaiy ridge is the supra-orbital arch, a curved and 

* Some confusion is occasioned to students commencing the study of anatomy, by the 
name * sinuses ’ havlpg been given to two perfectly different kinds of spaces connected with 
the skull. It may be as well, therefoie, to state here, at the outset, that the ^ sinuses ^ on 
the interior of the cranium, marked by ^ooves on the inner surface of the bones, are venous 
channels along which the blood runs in its passage back from the brain, while the ‘sinuses’ 
on the outside of the craijinm (the frontal, ethmoidal, sphenoidal, and maxillary) are hollow 
spaces in the hones themselves, which communicate witn the nostrils, and contain air. 
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prominent margin, which forms the upper boundary of the orbit, and sepaiutes the 
vertical from the horizontal portion of the bone. The outer part of the arch is sharp 
and prominent, affording to the eye, in that situation, considerable protection from 
injury ; the inner part is less prominent. At the inner third of this arch is a notch, 
sometimes converted into a foramen by a bony process, and called the aupra-orhital 
notch or foramen. It transmits the supra-orbital artery, vein, and nerve. A small 
aperture is seen in the upper part of the notch, which transmits a vein fi'om the 
diploe to join the ophthalmic vein. The supra-orbital arch terminates externally 
in the external angular process, and internally in the internal angular pi’ocess. The 
external angular process is strong, prominent, and articulates with the malar 
bone ; running upwards and backwards from it is a sharp curved crest, the temporal 
ridge, for the attachment of the temix)ral fascia ; and beneath it a slight conca- 
vity, that forms the anterior part of the temporal fossa, and gives origin to the 
Temporal muscle. The internal angular processes are loss marked than the 
external, and articulate with the lachrymal bones. Between the internal angular 
processes is a rough uneven interval, the na^al notch^ which articulates In the middle 
line with the nasal bone, and on either side with the nasal process of the superior 
maxillary bone. The notch is continuous below with a long pointe<l piocess, the 
nasal spine. 

Vertical Portiori. hilernal Surface (fig. 28). Along the middle line is a 
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Frontal Sinu9 
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vertical groove, the edges of which unite below ‘ to form a ridge, the frontal crest ; 
the groove lodges the superior longitudinal sinus, whilst its e^U[es afford attach- 
ment to the fa^ cerebri. The crest terminates below at a smau notch, which is 
converted into a foramen by articulation with the ethmoid. It is called the foramen 
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errcnm, and varies in si/e in different subjects ; it is sometimes partiallj or com* 
pletely impervious, lodges a process of the falx cerebri, and* when open, transmits 
a vein from the lining inerabriine of the nose to the superior longitudinal sinus. 
On either side of the groove, the bone is deef)ly concave, presenting eminences 
and depressions for the convolutions of the brain, and numerous small furrows 
fur lodging the i^amiliciitions of the anterior meningeal arteries. Several small, 
irregular iossjc are also seen on either side of the groove, for the reception of the 
Pacchiuniffn Ixjdies. 

lforizo 7 ital Portion. ExUrnal Surface. This portion of the bone consists of 
two thin plat^>s, which form the vault of the orbits, separated from one another by 
the ethmoidal nokdi. Ea(ih orbital vault consists of a smooth, conctive, triangular 
plate of bone, marked at its anterior and external part (immediately beneath the 
external angular process) by a shallow deprcission, the lachrymal fossa, for lodging the 
lacluyiiml gland; and at its anterior and internal part, by a depression (sometimes 
a small tubercle) for tlio attaclnneiit of th(5 fibro-cartihiginons pulley of the Su})erior 
oblique muscle. The e1jinif)idal not(di separates the two orbital y)lates , it is 
ijuadrilateral ; and filled ui>, when tlie l>ones are united, by the ci ibriform idate of 
the ethmoid. Tlie uiaigiiis of this notch present several half-cells, which, when 
uiiitfid with corr(\spoiidiog half-cells on tlie upper surface of the ethmoid, complete 
the ethmoidal cells ; two gi-ooves are also seen ciossing these edges ti*ansversely ; 
they are converted into canals hy articulation witli tlie ethmoid, and are called the 
anterior and 2 )osterior ethmoidal canals ; they open on the inner wall of thf! orbit. 
The anterior one transmits the nasal nerve and anterior ethmoidal vessels, the yios- 
terior one the posterior ethmoidal vessels. In front of the ethmoidal notch is the 
nasal spine, a shaip-p minted eminence, which projects downwards and forwarils, and 
articulates in front with the crest of the nasal bones; behind, it is marked by two 
grooves, separated liy a vertical ridge ; the i*idge ai'ticulates with the jierpeiidicular 
lamella' of the ethmoid, the gj coves form part of thereof of the nasal fossa\ On 
eithei* side of the base of the nasal spine ai*e the openings of the frontal sinuses. 
These are two irregular cavities, which extend upwards and outwards, a vaiiable 
flistanec, between the two tables of the skull, and are sejmi’atod from one aiiothcu' 
by a thin bony septum. They give rise to the prominoiujos above the root of the 
nose, calledthe nat^al eminences and superciliary rielges. In the child they are gene- 
rally absent, and they become gradually developed as age advances. These cavities 
vary in size in different persons, are larger in men than in women, and are fnv 
quently of unequd size on the two sides, the left l)cing commonly the largc^r. 
Occasionally, they are subdivided by incomplete l)ony lainin«e. They are liiu d by 
mucoiis membrane, and communicate with the nose by the infundibulum, and occa- 
sionally with etich other by apertures in their septum. 

The Internal Surf ace. of the Horizontal Portion presents the convex upper surfaces 
of the orbital plates, separ«'iied fiom each other in the middlg line by the ethmoidal 
notch, and marked by eminences and depressions for the convolutions of the anterior 
lobes of the hinin. 

Borders. Tlio border of the vertical portion is thick, strongly sen^atod, bevelled 
at the expense of the internal table above, where it .rests upon the parietal bones, 
and at the expense of the external table at each side, where it receives the lateral 
pressure of those boiujs; this border is continued l^low into a triangular rough 
surface, which articulates with the great wing of the sphenoid. The border of 
the horizontal portion is thin, serrated, and articulates wich the lessei* wing of the 
sphenoid. 

Structure. The vertical portion and external angular processes are very tliick, 
consisting of diploic tissue contained between two compact lamin«e. The horizontal 
portion is thin, translucent, and composed entirely of compact tissue ; hence the 
facility with whi<}h instruments can penetrate the cranium through this part of 
the orbit 

Development (fig. 29). The frontal bone is formed in membrane, Ijeing deve- 
loped by two centres, . one for each lateral half,^ which make their apj^earance, at 
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an early period of foetal life, in the situation of the orbital archas. From this 
point ossification extends, in a radiating manner, upwards into the forehead, and 


29. — Frontal Bone at Birth. 
Developed by two lateral Halves. 



Attachment of Miiftcles. The Corrugator 
Temporal, on each side. 


backwards over the orbit. At 
birth the bone consists of two pieces, 
which alter wai’ds tecome united, 
along the middle line, by a suture 
which runs from the vertex to 
the root of the nose. This sutui-e 
usually becomes obliterated with- 
in a few years after birth ; but 
it occasionally lemains throughout 
life. 

Articulations. With twelve lK)ncs : 
two parietal, the sphenoid, the t^tli- 
moid : two nasiil, two supeiior max- 
illary, two^lachrymal, and two malai*. 
lupercilii, Orbicularis palpebrai*um, and 


Tun Temporal Bones. 

Tlie Temporal Bones are situated at the side and base of the skull, and present 
for examination a sqaauwus^ mastoid^ and petrotts portion. 

The Squamous Portion {sqaaina^ a scale) (tig 30), the anterior and upper part of 
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the bone, is scale-like in form, and thin and translucent in texture. Its puter surface 
is smooth, convex, and grooved at its back part for the deep temporal ^arteries ; 
it atibrds attachment to the Temj|oral muscle, and forms part 6f the temporal fossa. 
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At ita back part may be men a curved ridge — part of the temporal ridge ; it 
aerves for the attachment of the temporal faacia, limits the origin of the Temporal 
muscle, and marks the boundary between the squamous and mastoid portions of the 
bone. Projecting from the lower part of the squamous portion is a long arched 
outgrowth of bone, the zygomatic process. This process is at first directed out- 
wards, its two surfaces looking upwards and downwards ; it then appears as if 
twisted upon itself, and runs forwards, its surfaces now looking inwards and out- 
wards. The superior border of the process is long, thin, and sharp, and serves for 
the attachment of the temporal fascia. The inferior, short, thick, and arched, has 
attaclunl to it some fibres of the Masseter muscile. Its out^r surface is convex and 
subcutaneous ; its inner is concave, and also affords attachment to the Masseter. 
The extremity, broad and deeply senuted, articulates with the malar bone. The 
zygomatic process is connected to the temporal bone by three divisions, csilled its 
roof 8 — an anterior, middle, and posterior. The anterior, which is short but broad 
and strong, runs transversely inwards into a rounded eminence, the eminentia 
articulai’is. This eminence forms the front boundaiy of the glenoid fossa, and in 
the recent state is covered with cartilage. The middle root forms the outer 
margin of tlie glimoid cavity ; running obliquely inwards, it toi-miiiates at the 
commencement of a well-marked fissure, the Glaseiitm fissui’e ; whilst the posterior 
root, which is strongly maj-k(d, runs fj*om the upper border of the /vgoina, in an 
arched direction, upwards and bacikwards, forming the posterior pait of the tempo- 
ral ridge. At the junction of tlic anterior root with the zygoma is a projection, 
called the tuherclcy for tlio attachment of the external lateral ligament of the lower 
jaw; and between the anterior and middle roots is an oval depression, forming 
pari of the glonoid fossa ^ socket), for the reception of the condyle of the 

lower jaw. This fossa is bounded, in front, by the eminentia articularis; behind, by 
till? vaginal proc(?ss ; afid, externally, by the auditory process and middle root of the 
zygoma ; and is divided into two parts by a narrow slit, the Glaseriaii fissure. The 
Jinierior part, formed by the squanious poiiiion of the bone, is smooth, covered in the 
reitent state with cartilage, and articulates with the condyle of the lower jaw. This 
part of the glenoid fossa is separated from the auditory process by a. small tubercle, 
the post glenoid process, the representative of a j^rominent tubercle which, in some 
of the mammalia, descends behind the condyle of the jaw, and prevents it being 
displaced backwards dining mastication (Humphry). The posterior part of the 
glenoid fossa is formed cliiefiy by tiie vaginal process of the perilous portion, and 
lodges part of the parotid gland. The Glaserian fissure, which leads into the 
tympanum, lodges the processus gracilis of the malleus, and transmitss the Laxator 
tympani muscle and the tympanic bmnch of the internal maxillary artery. The 
chorda tympani nerve passes through a separate canal, parallel to the Glaserian 
fissure (canal of Huguier), on the outer side of the Eustiwshian tube, in the retiring 
angle between the sejuamous and petrous portions of the temporal bone.* 

The internal surface of the squamoms poriion ^ (fi^g. 31) is concave, pi^sents 
numerous eminences and de[)ressions for the convolutions of the cerebrum, and two 
well-marked gi ooves for the branches of the middle pieningeal artery. 

Borders. Tlie superior border is thin, bevelled at the exiyense of the internal, 
surface, so as to overlap the lower boi'der of the parietal bone, forming the 
sipiamous suture. The anterior inferior border is thick, serrated, and bevdled, 
alternately at the ex^xjuse of the inner and outer surfaces, for articulation with tlie 
great wing of the sphenoid. 

The Mastoid Bortion (/aa/rrov, a nipple or teat) is situated at the posterior part 
of the bone ; its outer surface is rough, and perforated by numerous foramina ; one 
of these, of large size, situated at the posterior border of the bone, is termed the 
mastoid f err amen \ it transmits a vein to the lateral sinus and a small artery. The 
position and size of this foramen are very variable. It is not always presept ^ some- 

• This small fissure must not be confounded with the large canal which lies above the 
J^ustachiau tube aud transmits the Tensor tympani muscle. 

' * * 
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times it is situated in the occi))ital bone, or in the suture between the temporal and the 
occipital. The mastoid portion is continued below into a conical projection, the nj4is- 
toid process, the size and form of which vary somewhat. This process serves for the 
attachment of the Sterno- mastoid, Splenius capitis, and Trachelo-mastoid muscles. 
On the inner side of the mastoid process is a deep groove, the digastric fossa, for 
the attachment of the Digastric muscle ; and, running parallel with it, but more 
internal, the occipital groove, which lodges the occipital artery. The internal 
surface of the mastoid portion presents a deep curved groove, which lodges part 
of the lateral sinus; and into it may be seen o^xjuing the mastoid foramen. A 
section of the mastoid j^rocess shows it to be hollo'wed out into a number of cellular 
spaces, communicating with each other, called the mastoid cells ; they open by a 
single or double oiilice into the back of the tympanum ; are lined by a prolonga- 
tion of its lining membrane; and, probably, form some secondary part of the 
organ of li(iaring. The mastoid cells, like the other sinusi^s of the cranium, are not 
developed until after puberty ; hence the pi'omiiuuice of this process in the adult. 

Borders, The superior border of the mastoid poi’tion is broad and rough, its 
serrated edge slui)iiig outwards, for articulation with the '\)osterior inferior angle of 
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extemus. This canal is situated in front of the mastoid process and between the 
posterior and middle roots of the zygoma ; its upper margin is smooth and rounded, 
but the gi'eater part of its circumference is surrounded by a curved plate of bone, 
the auditoiy process, the free margin of which is thick and rough, for the attachment 
of the cartilage of the external ear. 

The apnx of the petrous poiiiion, rough and uneven, is rec(jived into the angtilar 
interval between the ])osterior border of the great wing of the sphenoid and the 
basilar process of the occipital ; it prestmts the anterior or internal orifice of the 
carotid canal, and forms the posterior and external boundaiy of the foramen 
lacei’um medium. ^ ^ 

The anterior surface of the peti*ons portion (fig. 31) forms the j>osterior part 
of the middle fossa of the skull. This sui-fiico is coutiniious with the squamous 
portion, to which it is united by a suture, the temporal suture, the remains of 
which are distinct even at a late period of life : it ]n*esonts six points for examina- 
tion : 1. an eminence m.^ar the centre, which indicaix'S tlio situation of the superior 

vertical semicircular canal : 2. on the outtu* side of this eminence a depression, in- 

« 

32. — Petrous Portion. Inferior Surface. 
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dicating the position of the tympanum, the „Jayer of bone which separates the 
tympanum from the cranial cavity being extr^rely thiir : 3. a shallow groove, sonio- 
tlnies double, leading outwards and backwards to an oblicjiie opening, the hiatus 
Fallopii, for the passage of the petrosal branch Of the Vidian nerve : 4. a smaller 
oi>ening, occasionally seen external to the latter for the passage of the smaller 
petrosal nerve : 5. near the ajxjx of the bone the termination of the cai’otid cfxnal, 
the wall of which in this situation is deficient in front : 6. above this canal a 
shallow depression for the reception bf the Gasserian ganglion. 

Tlie posterior surface forms the front part of the posterior fossa of th6 skull, 
and is continuous with the inner surface of the mastoid portion of the bone. 
It presems three points for examination : i. about its centre, a large Orifice, the 
meatus auditorius intemus, whoso size varies congidorably ; its margins are smooth 
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and rounded ; and it loads into a short canal, about four lines in length, which rims 
directly outwards, and is closed by a vertical plate, divided by a horizontal crest into 
two unequal portions : the canal transmits the facial and auditory neiwes, and 
aucUto^ arteiy, a branch of the basilar : 2. behind the meatus auditorius, a small 
slit, almost hidden by a thin plate of bone, leading to a canal, the aquseductus vesti* 
buli, which transmits a small artery and vein, and lodges a process of the dura 
mater : 3. in the interval between these two openings, but above them, an angular 
depression which lodges a process of the dura mater, and transmits a small vein into 
the cancellous tissue of the bone. 

The inferior oi* hasilar surface (fig. 32) is rough and irregular, and forms part 
of the base of the skull. Passing from the apex to the base, tins surface pivsenis 
eleven points for examination: i. a rough surface, quadrilateral in form, which 
serves partly for the attachment of the Liwator palati and Tensor tympani 
muscles : 2. the large circular aperture of the eai-otid canal, which ascends at 
first vertically, and then, making a bend, runs horizontally forwards and inwards ; 
it transmits the internal carotid artery and the carotid plexus : 3. the aquaeductus 
cochleae, a small triangulai* opening, lying on the inner side of the latter, close to 
the posterior border of the petrous portion ; it transmits a vein fi oin the cochlea, 
wliiidi joins the intcunal jugular : 4. behind these o})cnings a deep depression, the 
jugular fossa, which varies in depth and size in different skulls ; it lodges the 
lateral sinus, and, with a similar depression on the margin of the occipital Ixme, 
forms the foramen lacerum posterius : 5. a small foramen for the passage of 
Jacobson’s nerve (tlu^ tympanic branch of the glosso-pharyngeal) ; this foramen is 
seem iu front of the Inmy ridge dividing the caiotid canal fi*om the jugular fossa : 
6. a small foramen 011 the outer wall of the jugular fossa, for the entrance of the 
auricular branch of the pnoumogastric (Arnold’s) nerve : 7. behind the jugular 
fossa., a smooth square-shaj)ed facet, the jugular surface; it is covered with cartilage 
in the recent state, and articulates with the jugular pi’ocess of the occipital bone : 
8. the vaginal process, a very broad sheat^i-like plate of bone, which extends from 
the carotid canal to the mastoid process ; it divides behind into two laminsp, re- 
ceiving bctwecii them the 9th point for examination, the styloid proc(*ss ; a long 
sharp spine, about an inch in length, continuous with the vaginal process, between 
the laminaj of which it is received ; it is directed downwards, forwards, and inwards, 
varies in size and shape, aisd sometimes consists of several pieces united by cartilage ; 
it affords attachment to three muscles, the Stylo-pbaryngeus, Stylo-glossus, and 
Stylo-hyoid(uis ; and two ligaments, the stylo-hyoid and stylo-maxillary: 10. the 
stylo-mastoid foramen, a rather large orifice, placed between the styloid anU mastoid 
processes ; it is the ternunalion of the acjua^ductus Fallopii, and tiansinits the facial 
nerve and stylo-mastoid artery: ii. the auricular fissure, situated between the 
vaginal and mastoid processes, for the exit of the auricular branch of the pneumo- 
gastric nerve. 

Borders of the petrous portion. The stiperior^ the longest, is grooved for the 
superior petrosal sinus, and has attached to it the tentorium cerehelli ; at its inner 
extremity is a semilniiar notch, upon which the fifth nerve lies. The p)ost€rior 
border is intermediate in length between the superior and the anterior. .Its inner 
half is marked by a groove, which, when completed by its articulation with the 
occipital, forms the channel for tlie inferior petrosal sinus. Its outer half presents 
a deep excavation — the jugular fossa — which, with a similar notch on the occipital, 
forms the foramen lacei iim posterius. A projecting eminence of bone occasionally 
stands out from the centre of the notch, and divides the foramen into two parts. 
The anterior border is divided into two parts — an outer joined to the squamous 
portion by a suture, tlie remidns of which are distinct ; an inner, free, articulating 
with the spinous process of the sphenoid. At the angle of junction of the petrous 
and squamous portions are seen two canals, separated from one another by a thin 
plate of bone, the processus cochleariformis : they both lead into the tympanum, 
the upper one transmitting the Tensor tympani muscle, the low^er one the 
Eustachian tube. 

D 
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Structure, Tho squanioim portion is like that of tlie other cranial bones, the 
mastoid portion cellular, and the petrous portion dense and hard. 

Development (fig. 33). The temponvl bone is developed by four centres, 
exclusive of those for the internal ear and the ossicula, viz. : — one for the 
squamous portion including the zy- 
goma, one for the petrous and mastoid 33. — Development of the Temporal Bone, 

parts, one for the styloid, and one for By Four Centres, 

the auditory process (tympanic bone). 

The first traces of the development of 
this lx)ue apjrear in tho s<juamous por- t for 
tion, about tho time wlien osseous / 

matter is deposited in tho vm*tebi‘ae ; t Zj^tjoma.. 
tlie auditory pi’occss succeeds next; 
it consists of a curved piece of bone, 
forming about three-fourths of a cir- 
cle, tho defittiency beifig above ; it 
is grooved alonjj its cxuicave surface 1 for Auditory 
for tho attacdiment of the meinbrai\,a 
tympani, and iKK^omes united by its 
cxtremiti(^s to the squamous portion 
(luring the last irioiitlis of intra- 
uterine life. The pd.i‘ous find mastoid 
]>or‘l4oTis then become ossified, and 
lastly tho styloid pi'octiss, which rv,- 
niains separate a considerable ]>eriod, 
and in some skulls is never united to the / f(n' StylouZ pwc. 

^\'st of tho bone. At birth, the tem- 

por*al bone, excluding tlio styloid process, is formed of three pieces — tlie sc^uamous 
and zygomatic, the petrous and mastoid, and the auditory. Tho auditory ]>r’ocess 
joins with the squamous about the time of birth. The petrous and mastoid join 
with the squaruous during tho first year, and the' styloid pr*o(^ess becomes united 
between the second and third years. The subsc(pierit changes iir this bone arc, 
that the auditory process (^xtends outwards, so as to form the meatus auditorius; 
the gleiroid fossa becomes dec'pf^r ; and the mastoid part, which at an eixrly period 
of life is quite flat, enlarges from the development of the cellular cavities in its 
interior. 

Artic'ulations. With five bones — occijiital, parietal, sphenoid, inferior maxillary, 
and malar. 

Attachment of Muscles, To tho squamous portion, tho Temporal; to tho zygoma, 
the Masseter ; to the mastoid portion, the Oceipito-froutalis, Sterno-mastoid, Splonius 
capiiis, Trachelo-nrastoid, Digastricus, and Iletrahens aurem ; to the styloid process, 
the Stylo-pharyngeus, Stylo-hyoideus, and Stylo-glossus ; and to the petrous portion, 
the Levator palati, Tensor tympani, Tensor jralati, and Stapedius. 

The Sphenoit) Bone. 

The Sphenoid bone a wed<j<f is situated at tho anterior part of the base of 

the skull, articulating with all the otdier cranial bones, whic;h it binds firmly and 
solidly together. In its form it somewhat resembles a bat, with its wings extended ; 
and is divided into a central portion or body, two greater and two lessc^r wings 
extending outwards on each side of the body; and two processes, the pterygoid 
processes, which project from it below. 

The Body is of large size, cuboid in form, and hollowed out in its interior so as 
to form a mere shell of bone. It presents for examination four surfaces — a superior, 
an inferior, an anterior, and a posterior. 

The superior surface (fig. 34). In front is seen a prominent spine, the 
ethmoidal spine, for aiiiculation with the ethmoid; behind this a smooth sur- 
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face presenting, in the median line, a slight longitudinal eminence, with a 
depression on each side, for lodging tho olfixetory nei'ves. A narrow transverse 
groove, t)io optic groove, bounds tho above-mentioned surface behind ; it lodges 
the optic commissurcj, and terminates on cither side in the optic foramen, for the 
j)assage of the optic nerve and ophthalmic artery. Behind tho optic groove is a 
small cminenco, olive-like in shape, the olivary procf*ss ; and still more posteriorly, 
a, deep depression, the pituitary fossa or, ‘sella Tuicica,' which lodges the pituitaiy 
body. This fossa is pcrfgrated by numerous foi’amin.'i, for the transmission of 


34. — Sphenoid Bone. Superior Surface. 
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nutrient vcss(ils to tho substance of tho bone. Jt is iTOunded in front by two small 
emineiuies, oiie on either side, called the middle clinoid procc-ssses (kAcrr/, a 
and Indiind by a square-shaped ])laU; of bone, tt^rminating at each superior angle 
in a tubercle, the posterior clinoid processes, the si;«o and form of wliich vary 
considerably in diirereiit individuals. Tin so jn'occ’sses de(‘j)en the jhluitary fossa; 
and serve for the attaehmeiit of i)rolonga.tions fi-oin the tentorium eerol^elli. Tla^ 
sides of the plate of bone supporting the })osterior clinoid proeem^s are notched 
for the; ]jassage of the sixth pair of nerves; and behind, tliis ])late of bone pr(!- 
sonts a shallow d('pression, which slojiOvS obliquely backwards, and ivS continuous 
with the basilar groove of the occipital bone; it supports the upper part of tlie 
Pons Varolii. On either side of the body is a broad groove, curved something like 
the italic letter /; it lodges the intei’iial carotid artery and the,, cavernous sinus, and 
IS called the em'ervouit groove. The posterior surface, quadrilateiul in form, is joined 
to the basilar process of the o(!cipital bone. During childliogd these bones 
are separated by a layer of cartilage ; but in after-life (between the tdghteenth 
and twenty-fifth years) this becomes ossified, ossification comniencing above, and 
extending downwards ; and the two bones then form onepieec'. The anterior surface 
(fig. 35) pi*esents, in the middle line, a vertical lamella of bone which articulates 
in front with the perpendicular ])late of the etliraoid, forming i>ai’t of the septum 
of the nose. On either side (d* it are the irregular o])enings leading into tho 
i^phenojdal cells or sinuses. These are two large irregular cavities, hollowed out of 
the interior of the body of the sf)henoid bone, and separatod from one another by 
a. more or less complel^ perpendicular bony septum. Their form and size vary 
considerably; they are seldom symmctriwil, and ai*e often partially subdivided by 
irregular osseous laminae. Occasionally, they extend into the basilar process of 
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the occipital nearly as far as the foramen magnum. The septum is seldom quite 
veiKcal, being commonly bent to one or the other side. These sinuses do , not 
exist in children, but they inci’etise in size as a.ge advances. They are partially 
closed, in front and below, by two thin carved plates of bone, the sphenoidal 


35. — Sphenoid Bone. Anterior Surface,* 



turbinated bones, leaving a round opening at tlieir ui>por parts* by which tlicy 
communicate with the upper and back part of the nose, and occasionally with the 
posterior ctlnnoidal cells or sinuses. The lateral margins of this* surface present a 
siirrated edge, v/hich articulates with the os planum of the ethmoid, completing 
the Interior ethmoidal cells ; the lower margin, also rough and serraityd, articu- 
lates with the orbital process of the palate bone ; and the upper margin with ilie 
orbital jdate of the fronhil lK)ne. The iv/vrior sttrface presents, in the middle line, 
a triangular spine, the rostrum, whicli is continuous with the vertical j)late on the 
ant.erior surface, and is i*cceived into a doej> fissure between the aim of the vomei-. 
On each side may be seen a pi'ojecting lamina of bone, which lauis horizontally 
inwards fi*oni near* the base of the pterygoid process ; these plates, termed the 
vaginal processes, articulate with the edges of the vomer. Close to the root of 
the pterygoid pi*ocess is a groove, formed into a complete canal when articulated 
with the sphenoidal process of the palate bone ; it is called the ])terygo-palatine 
canal, an<l ti‘ansmits the pterygo pal aline vessels and pharyngeal nerve. 

The Greater Wimjs are tWo strong processes of bone, which arise from the sides of 
the body, and ai’e curved in a direction upwards, outwards, and backwards ; being 
prolonged lK?hind into a sharp- ]>oiiited extremity, the spinous proceas of the splieaoid*. 
Each wing pr(»scnts three surfaccis ami a circumference. The superior or ccrelyral 
surface (fig. 34) forms part of the middle fossa of the skull ; it is deejdy con- 
cave, and presents eminences and depressions for the convolutions of the brain- 
At its anterior and inttumal part is seen a circular aperture, the foramen rotundum, 
for the transmission of the second division of the fifth nerve. Behind and ex- 
ternal to this is a large oval ftiramen, the foramen ovale, for the transmission of 
the third division of the fifth nerve, the small meningeal artery, and, sometimes, the 
small peti*oBal nerve, t At the inner side of the foramen ovale, a small aperture may 
occasionally be seen opposite %e root of the pterygoid process ; it is the foramen 

* In this figurq, both the anterior and inferior surfaces of the^body of the sphenoid bone 
lire shown, the bone being held with the pterygoid processes almost horizontal. 

t The entnall petrosal nerve sometimes passes through a special foramen between the 
fikramen opale and foramen spjnosum. 
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Vesalii, transinitting a small vein. Lastly, near to the spine of the sphenoid is a 
short canal, sometimes double, the foramen spinosum; it transmits the middle 
meningeal artery. The exUrnal surface (tig. 35) is convex, and divided by a trans- 
verse ridge, the pterygoid ridgo, into two portions. The superior or larger, convex 
from above downwards, concave from before backwards, entei*s into the formation of 
tht3 temporal fossa, and gives attachment to part of the Temporal muscle. The in- 
ferior portion, smaller in size and concave, enters into the formation of the zygomatic 
fossa, and aifords attachment to the External pterygoid muscle. It presents, at its 
posterior part, a sharp-pointed eminence of bone, the spinous process, to which are 
connected the internal lateral ligament of the lower jaw, and the Tensor palati and 
Laxator tympani muscles. The pterygoid ridge, dividing the temporal and zygomatic 
poi‘tions, gives attachment to part of the External pterygoid musede. At its inner, 
and anterior extremity is a triangular spine of bone, which serves to increase the 
extent of origin of this muscle. The mderior or orbital surface, smooth, and quad- 
rilateral in form, assists in forming the outer wall of the orbit. It is bounded above 
})y a serrated edge, for articulation with the frontal bone; below, by a i*oiinded 
])order,.which enters into the formation of the spheuo-maxillary fissure ; i uteri lally, 
it enters into the formation of the sphenoidal fissure ; while externally it presiuits 
a serivitod margin, for articulation with the malar bone. At tlie iqiper part of 
the inner border is a notch for the transmission of a l)i*anch of the ophthalnue 
artery; and *at its lower part a small pointed spine of bone, which serves for tlio 
attachment of part of the lower head of the External rectus. One or two small 
foramina may occasionally be seen for the passage of branches of the deep temporal 
artcuies ; they are calh'd the extvrnal orbital foramina, (Jircunfn'ence of the great 
whuj (fig. 34) : commencing from behind, from the body of the sphenoid totlie spine, 
the outer lialf of tliis inaigin is serrated, for a.i*ticulation with the petrous portion of 
the temporal bone ; whilst the inner lialf forms the anterior boundary of the foramen 
lacerum medium, and presents the posterior a|M^.rturo of the Vidian canal. In front 
of the spine th (3 circaimferenco of the great wing presents a serrated edge, bevel U mI 
at the expense of the inner table below, and of the external above, wliich articulates 
with the squamous portion of the tempojal bone. At the tip of the great wing a 
triangular portion is seen, bevelled at the expense of the internal surface, for articu- 
lation with thc3 anterior irifei*ior angle of the i)arietal hone. Internal to this is a broad 
serrated surface, for articulation with the frontal hone : tins surface is continuous 
intom«ally with the sharp iniuir edge of the orbital plate, which assists in the forma- 
tion of the sphenoidal fissui’O. 

The Lesser Wings (processes of Ingrassias) (fig. 34) ai'O two thin triangular 
plates of bone, which arise from tlu3 upper and lateral ]>aits of the body of the 
splienoid ; and, projecting transversely outwaids, teiminate in a sharp point. 
The superior surface of each is smootli, flat, broader internally than externally, 
and supports the anterior lobe of the brain. The inferior surface forms thes 
back part of the roof of the orbit, and the upper boundary of the sphenoidal 
fissure or foramen lacerum auterius. This fissure is of a triangular form, and 
leads from the cavity of the cranium into the orbit ; it^is bounded internally by 
the^l^y of the splienoid — abov e , by the les^r^y^ing ; hejown>y 
of ttieorhitariBurface of the great,.Md^ — and is converted into a IbrameDL 
artiTOlatioir^ ^hlsn6?mB “v^ frontal. If transmifsntte''Ilufd,^ fourth, the] 

ophthalmic division ^ theTiffKahd the sixth nerves, some filaments from the cavernous 
plexus of the sympathetic, and the ophthalmic vein.d^Tbe anterior border of thoi 
lesser wing is seri’ated for articulation with the fi-ontal bone ; the posterior, smooth 
and rounded, is received into the fissure of Sylvius of the brain. Tho inner extre- 
mity of this border forms the anterior clinoid process. The lesser wing is connected 
to the side of the body by two roots, the upper thin and flat, the lower thicker, 
obliquely directed, and presenting on its outer side, near its junction with the body, 
a small tubercle, for the attachment of the commcAi tendon of three of the muscles 
of the eye. Between the two roots is the optic foramen, for the transmission of the 
optic neiwe and ophthalmic artery. 
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The Pterygoid processes a wing ; ilooc, li&ene/fs) (fig. 3 ^)> each 

side, descend perpendicularly from the point where the body and great wing 

tinite. Each process consists of an exteraal and an internal plate, separated 

behind by an intervening 

notch, — the pteiygoid fossa ; 36. — Sphenoid Bone. Posterior Surface, 

but joined partially in front. 

Tlie external pterygoid plate 
is broad and thin, turned a 
little outwards, and forms 
part of the inner wall of the 
zygomatic fossa. It gives at- 
tfichrnent, by its outer sur- 
face, to the External ptery- 
goid ; its inner surfiico forms 
})art of the pte^rygoid fossa, 
iind gives attachment t(^ tho 
Internal pterjgoid. The in- 
ternal pterygoid plate is much 
narrower and longer, curving, 
outwards, at its extremity, 
into a liook-like process of 
bone, the hamular process, around which turns the tendon of tho Tensor palati 
muscle. At tho basti of this })late is a small, oval, shallow depression, the scaphoid 
fossa., from wliich arises the Tensor palati, and above wliich is seen the posterior 
Orifice of the Vidian canal. The outer sui-faco of this plate forms part of the 
ptfuygoid fossa, the inner surface forming the outer boundary of the posterior 
apertuT*e of the nares. The Superior constrictor of tlie pharynx is attached txr its 
posterior edge. The two pterygoid plates are separated below by an angular 
interval, in which the pterygoid proct^ss, or tubei'osity, of the palate bone is 
I'eceived. The anterior surface of the pterygoid process is very broad at its 
Irase, and forms the jrosterior wall of the spheno-maxillary fossa. It supports 
Meekers gairglion. It presents, above, the anterior orifice of the Vidian canal ; 
and lielow, a rough margin, which ai-ticulates with the perpendicular plate of the 
palate bone. 

The Sphenoidal Spongy Bones are two thin curved plates of bone, which exist 
as separate pieces until puberty, and occasionally are not joined to the sphenoid in 
the adult. They are situated at the anterior and inferior part of the body of the 
sphenoid, an aperture of variable size being left in their anterior wall, through 
which the sphenoidal sinuses open into the nasal fossse. They are irregular in form, 
and taper to a point behind, being broader and thinner in front. Their inner 
Buiiace, which looks towar ds the cravity of the sinus, is conciive ; their outer 
surface convex* Each bone articulates in front with the ethmoid, externally with 
the palate ; behind, its point is placed above the vomer, and is i^eceived between 
the root of the pterygoid pr ocess on tho outer side, and the rostrum of the sphenoid 
on the inner. 

Development, The sphenoid bone is 
developed by ten centres, six for the pos- 
terior Sphenoidal division, and four for 
the anterior sphenoid. The six centi’es 
for the posterior sphenoid are — one for 
each greater wing and external pterygoid 
plate; one for each internal pterygoid 
plate; two for the posterior pai*t of the 
body. The four for the anterior Sphenoid 
are, one for each lesser wing and anterior 
part of the body, and one for each sphenoi- 
dal turbinated bone. Ossification takes 


37.— Plan of the Development of Sphenoid. 
By Four Centres. 
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place in these pieces in the following order : the gi*eater wing and external pterygoid 
jilate are first formed, ossific granules being deposited close to the foiumen 
rotundum on each side, at about the second month of foetal life; from thence 
ossification spreads outwards into the great wing, and downwai*ds into the ex- 
ternal pterygoid plate. Each internal pterygoid plate is then foimed, and 
hecomes, united to the external about the middle of foetal life. The two centres 
for the posterior part of the body appear as separate nuclei, side by side, beneath 
the sella Turcica; they join, alx)ut the middle of foutid life, tnto a single piece, 
which remains un-united to the rest of the bone until after birth. Each lesser 
wing is formed by a separate centre, which appears on the outer side of the 
optic foramen, at about the third month ; they liecome united and join with 
the body at about the eighth month of foebil life. At about the end of the third 
year, ossification has made its appearance in the sphenoidal spongy bones. 

At birth the sphenoid consists of three pieces : viz. the greater wing and ptery- 
goid processes on each side; the lesser wings and body united. At the first yeiir 
after birth the greater wings and body are united. From the tentli to the 
twolth year the spongy bones are partially united to the sphenoid, their junction 
being complete by the twentieth year. Lsistly, the sphenoid joins the occipitai. 

Articulations. , The sphenoid articulates with all the bones of the cranium, and 
five of the face ; the two malai*, two palate, and vomer : the exact extent of arti- 
culation with each bone is shown in the accompanying figures. 

Attachment of Muscles. The Temporal, External pterygoid. Internal pterygoid, 
Su]ierior constrictor, Tensor palati, Laxator tympani, Ltivator palpebroe, Obliquus 
superior, Superior rectus, Internal rectus, Inferior rectus, External rectus. 


The Ethmoid Bone. 

Tlie Ethmoid a sieve) is an exceedingly light spongy bone, of a cubical 

foim, situated at the Jinterior j)art of the base of the cianium, between the two 

orbits, at the root of the nose, 
and contributing to form each 
of these cavities. It consists 
of three parts : a horizontal 
plate, whicth forms part of the 
base of the cranium; a per- 
pendicular plate, which forms 
pai’t of til© septum nasi ; and 
two lateral masses of cells. 

The Horizontal or- Cribri- 
form Plate (fig. 38) forms pai't 
of the anterior fossa of tlie 
base of the skull, and is re- 
ceived into the ethmoid notch 
of the frontal bone between 
the two orbital plates. Pro- 
jecting upwards from the 
middle line of this plate, is a 
thick, smooth, triangular pro- 
cess of bone, the crista galli, so called from its resemblance to a cock's comb. Its 
base joins the cribriform plate. Its posterior border, long, tbin, and slightly 
curved, serves for the attachment of the falx cerebri. Its anterior border, short 
and thick, articulates with the frontal bone, and presents two small projecting 
alo0, which are received into corresponding depressions* in the frontal, completing 
the foramen cascum behind. Its sides are smooth, and sometimes b;alging; in 
which case it is found to enclose a small sinus. On each side of the crista galli, 
the cribriform plate is narrow, and deeply - grooved, to support the bulb of the 


38. — Ethmoid Bone. Outer Surface of Bight Lateral 
Mass (enlarged). 
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olfactory nerve, and perforated by fommina for the passage of its filaments. These 
foramina are arranged in three rows j the innermost, which are the largest and 
least numerous, ai*e lost in grooves on the upper pait of the septum y the foramina 
of the outer row are continued on to the surface of the upper spongy bone. The 
foramina of the middle row are the smallest ^ they perforate the bone, and transmit 
nerves to the roof of the nose. At the front part of the cribriform plate, on each 
side of the crista galli, is a small fissure which transmits the nasal branch of the 
pphthalmic nerve ; and at its j^osterior part a triaiigulai- notch, which receives the 
ethmoidal spine of the 


sphenoid. 

The Perpp^ndicular 
Plate (fig. 39) is a thin 
flattened lamella of 
bone, which descends 
from the under sxuface 
of the cribriform plate, 
and assists in forming 
the septum of the nose. 
It is much thinner in 
the middle than at the 
circumference, and is 
geneially deflected a 
little to one side. Its 
anterior border articu- 
lates witli the frontal 
spine and crest of the 
nasal bones. Its pos- 
terior, divided into two 


39. — Perpendicular Plato of Ethmoid (enlarged). Shown by 
removing the Kight Lateral Mass. 



pai’ts, is connected by its xipper half wij^h the rostrum of the sphenoid — by its lower 
half with the vomer. The inferior boi'der serves for the attachment of the tii- 


angular cartilage of the nose. ()ji each side of the per|)endicuhir plate numerous 


grooves and canals are seen, leading from foramina on the cribriform plate; they 
lodge filaments of the olfactory nerves. 

The Lateral Masses of the ethmoid consist of a number of thin-wall(Ml celbilar 


cavities, the ethmoidal cells, iutei-posed between two vertical plates of bone, tli(^ 
outer one of which forms part of tlio orbit, and the inner ono part of thii nasal 
fossa of the corresponding side. In the disarticulated bone many of tliese c(dls 
appear to be broken ; but when the bones are articulated, they are closed in at 
evcuy part. The upper sui-fiice of each lateral mass presents a number of 
apparently half-broken cellular spaces ; these are closed in when articulated by 
the edges of the ethmoidal notch of the frontal bone. Crossing this surface ai^e 
two gi’ooves on each side, converted into canals by articulation with the frontal ; 
they are the anterior* and posterior ethmoidal foramina, and open on the inner wall 
of the orbit. The posterior surface also presents large irregular cellular cavities, 
which are closed in by articulation with the sphenoidal turbinated bones, and 
oi'bital process of the palate. The cells at the anterior surface are completed by 
the liichrymal bone and nasal process of the superior maxillary, and those below 
also by the superior maxillary. The outer smface of each lateml mass is foimed 
of a thin smooth square plate of bone, called the os planum ; it forms part of the 
inner wall of the orbit, and articulates above with the orbital plate of the frontal ; 
below, with the superior maxillary and orbital procesg of the palate ; in front, with 
the lachrymal ; and behind, with the sphenoid. 

Prom the inferior part of each lateral mass, immediately beneath the os planum, 
there p^jecte downwards and backwards an irregular lamina of bone, called the 
twici/orw process, from its hook-like form ; it serves to close in the upjxer part of 
♦he orifice of the antrum, and ai*ticulates with the ethmoidal process of the inferior 
tuH^ated bone. It is often broken in disarticulating the bones. 
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The inner surface of each lateral mass forms part of the enter wall of the nasal 
fossa of the corresponding side. It is formed of a thin, lamella of bone, which 
descends from the under surface of the cribriform plate, and terminates below in 
a fi’ee convoluted margin, the middle turbinated bone. The whole of this surface ^ 

is rough, and marked above by 
40.— Ethmoid Bone. Inner Surface of Eight numerous grooves, which run 
Lateral Mass (enlarged). nearly vertically downwards froTU 

the cribi*ifoim plate : they lodge 
bmnehes of the olfactory nerve, 
which are distributed on the 
mucous membrane covering the 
bone. The back part of tliis 
surface is subdivided by a aiari'ow 
oblique fissure, the sup€?rior meatus 
of' the fiose, bounded above by a 
thin cttrye<l plate of bone — the 
superior turbinated bone, Ily 
means of an orifice at tlie up]>or 
. part of this fissure, the postc'rior 
etlimoidal cells open into the nose. Bedow, and in front of the superior meatus, is 
seen the convex surface of the middle turbinated bone. It extends along the 
wliole length of the inner surface of each lateral mass ; its lower margin is free 
and thick, and its concavity, directed outwards, assists in forming the middle 
meatus. It is hy a largo orifice at the upper and front part of the middle meatus, 
that the anterior ethmoidal cells, and through them tin? frontal sinuses, com- 
municate witli the nose, l)y means of a funnel-shaped canal, the infundil:>ulum. 
The ctdlular cavities of each lateral imiss, thus walled in by the os planum on 
the outer side, and by the other bones already mentioned, are divided by a thin 
transverse bony partition into tVo sets, which <lo not communicate with eacli 
other; they are termed the anterior and poster lor eth/nioidal cdls^ or shmses. 
The former, more numerous, communicate with the frontal sinuses alcove, and 
the middle meatus below, by means of a long fiexuoiis cellillar canal, the 
inpandihuiain ; the posterior, less nuinei’ons, opcui into the sui)erior meatus, and 
communicate (occasionally) with the sphenoidal sinuses. 

Development. By three centres : one for the perpendicular lamella, and one for 
each lateral in .ass. 

The lateral masses are first developed, ossitic granules making 4.h(»ir first 
appearance in the os planum between the fourth and fifth months of fictal life, 
and afterwards in the spongy bones. At birth, the bone consists of the two lateral 
masses, which are small and ill-developed ; but wlieii tlio perpendicular and 
horizontal plates begin to ossify, as they do about the first year after birth, the 
lateral masses become joined to the cribriform plate. The formation and Increase 
in the ethmoidal cells, which complete the bone, ttike place about the fifth or sixth 
year. * 

Articulaiions. With fifteen bones : the sphenoid, two sphenoidal tui-binated, tho 
frontal, and eleven of the face — the two nasal, two superior maxillary, two lachiy- 
nial, two palate, two inferior turbinated, and the vomer. 

Development of tiJe Ceanium. 

The development of the cranium commences at a very early period, on account of the 
importance of the oigan it is intended to protect. In its most rudimentary state, it con- 
sists of a thin membranous capsule, enclosing the cerebrum, and accurately mould^ upon 
its surface. This capsule is placed external to the dura mater, and in close contact with it ; 
its walls are continuous with the canal for the spinal cord, and the chorda dorsalis, or 

E imitive part of the vertebral column, is continued forwards, from the spine, along the 
se, to its fore part, where it terminates in a tiering point. The next step in the process 
of development is the formation of cartilage. This is deposited iu the base of the skull, 
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in two aj^mnietrical se^ments^ one on either side of the median line ; the.ee fluh^eqnentljr 
coalesce, so as to enclose the chorda dorsalis—the chief part of tlie cerebral capsule still 
retaining its membranous form. Ossification first takes place in the roof, and is preceded 
by the deposition of a membranous blastema upon the surface of the cerebral capsule, in 
^ which the ossifying process extends ; the primitive membranous capsule becoming the 
internal periosteum, and being ultimately 

blended with the dura Although the — Skull at Birth, showing the Anterior 

bones of the vertex ot the sludl appear and Posterior Fontanelles. 

before those at the base, and make con- 
siderable progn^ss in their growth, at birth 
ossification is more advanced in the base, this 
]>ortion of the skull forming a solid immov- 
able groundwork. 

The Fontanelles (figs. 41, 42). 

Before birth, the bones at the vertex and 
side of the skull are separated ^rom each other 
by membranous intervals, in which bone is 
deficient. These intervals, at Viertain parts, are 
of considemble size, and are termed the fou- 
tan dies, called from the pulsations o{ the 
l)rain, which are perc(^])lible at the anterior 
fontanelle, and were likened to the rising of 
water in a fountain. VTlu? fontanelle.s an* four 
in number, and correspond to tlie junction of 

the four angles of the parietal witli the con- mi 1 ^ 1 

tiguous bones. Tlio anterior fontanelle is 4 - 2 . The T^ateral Tontanelles. 

the largest, and corresponds to the junction f 
of the sagittal and coronal sutures ; the pos- 
terior fontanelle, of smaller size, is situated 
at the junction of the sagittal and lainbdoid 
sutures ; the two remaining ones are situated 
at the inferior angles of the parietal bone. 

The latter are closed soon after birth ; the 
two at the siqx'rior angles remain open longer ; 
the posterior being closed in u few months 
aft<ir birth ; the anterior remaining ojxui 
until tli<^ first or scKtond year. These spaces 
are gradually filled in by an exten.‘=;ion of the 
ossifying process, or by the development of 
a Wormian bone. SoinetinuiS the anterior 
fontanelle remains open btwond two velars, 
and is occasionally persistent tliroughout life. 

SUPERNU3IETIARY OR WoRMIAN * BONES. 

When ossification of any of the tabular bones of the skull proves abortive, the mem- 
branous interval which would be left is usually filled in by a supernumerary piece of bone. 
This is developed from a separate centre, and gradually extends until it fills the vacant 
space. Thest^ Biipernumerary pieces are called Wormian bones ; tliey are calleit also, from 
their usual form, <ma triqu€tra\ but they present much variation* in situation, number, 
v-nd size, » 

They occasionally occupy the situation of the foptanelles. Bertin, Cruvelluer, and Cuvier 
have each noticed the presence of one in the anterior fontanelle. T]i(»ro are two specimens 
jn the Museum of St. George’s Hospital, which present Wormian bones in this situation. 
In one, the skull of a child, the supernumeraiy piece ie of considerable size, and of a 
quadrangular form. 

They are occasionally found 111 the posterior fontanelle, appearing to replace the superior 
angle of the occipital bone. Not unfreqi^ntly, there is one replacing the extremity of the 
great wing of the sphenoid, or the anterior inferior angle of the parietal bone, in the 
fonlanelle there situated. 

They have been found in the different sutures on the vertex and side of the skull, and in 
some of those at the 'base. They are most frequent in the lamhdoid suture. Mr. Ward 
mentions an instance ^in which one-half of the lamhdoid suture was formed by large 
Wormian bones disposed in a double row, and jutting deeply into each other ; ’ ani refers 
to similar specimens described by Dinnontier and Bourgery. 

• Wormius, a physician in Copenhagen, is said to have given the first detailed descrip- 
tion. of these bones. 
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A deficiency in the ossification of the flat hones would appear in some cases to l>e 
stfmnietric(U on the two sides of the skull ; for it is not uncommon to find these 8U|)er- 
liumevary hones corresponding in form, size, and situation on each side. Thus, in several 
instances, I have seen a pair of large Wormian btmes symmetrically placed in the lamhdoid 
suture ; in another specimen, a pair in the coronal suture, with a supernumerary bone in 
the spheno-parietal suture of both sides. 

The size of these Bupernumorary pieces varies, they being in some cases not larger than a 
pin’s head, and confined to the outer table; in other oases so large, that one pair of these 
bones may form the whole of the occipital bone above the supeHor curved lines, as 
described by B<5clard and Ward, Their number is generally limited to two or threes ; but 
more than a hundred have been found in the skull of an adult hydrocephalic skeleton. 
In their development, structure, and mode of articulation they resemble the other cranial 
bones. 


Congenital Fissures and Gaps. 

Pr. Humphry has called attention to the not unfrequent existence of congmital fmurc,^ 
in the cranial bones, the result of incomplete ossification. These fissures liave been 
noticed in the frontal, parietal, and squamous portion of the temporal bones; they extend 
from the margin towards the middle of the bone, and are of groat interest in a medico-legal 
point of view, as they are liable to bo mistaken for fractures. An arrest of the ossifying 
process may also give rise to the thflciniHos or (faps occasionally'^ found in the# cranial 
bones. Such deficiencies are said to occur most frequently when ossification is imperfect, 
and to be situated near the natural apertures for vessels. Dr. Iliiiiiphry describes such 
deliciencies to exist in a calvarium, in the Cambridge Museum, whetre a gap sufiiciently 
large to admit the end of the finger is seen on either side of the sagittal suture, in tlie 
place of the parietal foraiinm. There is a specimen precisely similar to this in the 
Miiscuim of 8t. George’s Hospital ; and another, m which a small circular gap exists in the 
parietal bone of a young child, just abov^ the parietal eminence. Similar deficiencies 
are jiot unfrequeiitly met with in hydrocephalic skulls ; being most frequent, according 
to Dr. Humphry, in the frontal bones; and, in the parietal bones, on either side of the 
sagittal suture. 


Bones op the Face. 

The Facial Bones are fourteen in number, vie., the 

Two Nasal, Two Palato, 

Two Superior Maxillary, Two Inferior Turbinated, 

Two Lachrymal, Vomer, 

Two Malar, Inferior Maxillary- 


Nasal Bones. 


43, — Bight Nasal Bone. 
tviiA ronfa.l jO 



44. — Left Nasal Bono. 
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The Nasal are two small oblong bones, varying in size and form in' difr€si*ent 
individuals ; they arc placed side by side at the middle and upi)er part of the 
face, foniiing, by their junction, ‘the bj;idge’ of the nose. Each bone presents 

for examination two 
surfaces, and four Sor- 
ders. The outer surface 
is concave from above 
downwards, convex 
from side to side ; it 
is covered by the Py- 
ramidalis and Com- 
pressor nasi muscles, 
marked by numerous 
small arterial furrows, 
and perforated about its 
centre by a foramen, 

Bometimes double, for 
the transmission of a small vein. Sometimes this foramen is absent on one or both 
sides, and occasionally the foramen crecum opens on this surfuce. The irmer sur- 
ffxce is concave from side to side, convex from aWe downwards j in which direction 
it is traversed by a longitudinal groove (sometimes a canal), for the passage of a 
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branch of the nasal nerve. The superior border is narrow, thick, and serrated for 
articulation with the nasal notch of the frontal bone. The inferior border is broad, 
thin, sharp, directed obliquely downwards, outwards, and backwards, and serves 
for the attachment of the latexul cartilage of the nose. This border presents about 
its middle a notch, through which passes the brfinch of the nasal nerve above 
referred to ; and is prolonged at its inner extremity into a sharp spine, which, 
when articulated with the opposite bone, forms tlie nasal angle. The extt^rnal 
lx)rder is serrated, bevelled at the expense of the internal surfixee above, and of the 
external below, to ai*ticulato with the nasal process of the superior maxillary. The 
internal border, thicker above than below, articulates with its follow of the opposite 
si<le, and is prolonged behind into a vertical crest, which forms part of the se])tum 
of the nose : this crest articulates with the nasal spine of the frontal above, and the 
jierpcndicular plate of the ethmoid below. 

Development. By one centre for each bone, which appears about the same period 
as in the vertebrje. 

Articulatioru^. With /our bones : two of the cranium, the frontal and ethmoid, 
and two of the face, the ofiposite na^al and the superior maxillary. 

Noiuusclcs are direeiJy attached to this bone. 

SupEUion Maxillary Bones. 

* The Superior Maxillary is one of the most important bones of the fxce in a 
RU)‘gical point of view, on account of the number of disi‘ases to which some of its 
parts are liable. > Its minute examination becomes, therefore, jx matter of considerable 
interest. * It is the largest bone of the face, excepting the lower jaw ; and forms, 
by its imion witlj its ftdlow of tlie opposite side, the whole of the npjxer jaw. 
Eixch bone assists iti the formation of three c.avitios, the roof of the mouth, the Hoor 
and cuter wall of the nastil fossae, and the floor of the orbit ; and also entei’s into 
the formation of two fossaj, the zygomatic and s})heno-maxillary'; and two fissures, 
the spheno maxillary and ptery go-maxillary. 

Tlie bone presents for examinatiou a body and four processes, malar, nasal, 
alveolar, and palatine. 

The body is somewhat cuboid, and is hollowed out in its interior to form a largo 
cavity, the antrum of Highmore. Its surfaces are four — an external or facial, a 
posterior or zygomatic, a su])erior or orbital, and an internal. 

The external or facial surface (fig. 45) is directed forwards and outwards. Just 
alx)ve the incisor teeth is a depression, the incisive or inyrtiform fossa, wliich gives 
origin to the Depressor alie nasi, and internal to it the Orbicularis oris is attached. 
Above and a little external to it, the Compressor nasi arises. More external, is 
another depression, the canine fossa, larger and deeper than the incisive fossa, from 
which it is separated by a verticifl ridge, the canine eminence, corresponding to the 
socket of the canine tooth. The canine fossa gives origin to the Levator%nguli oris. 
Above the canine fossa is the infra-orbital foramen, the termination of the infra- 
orbital canal ; it transmits the infra-orbital nerve and artery. Above the infra- 
orbital foramen is the margin of the orbit, which affords partial attachment to the 
Levator labii superioris proprius. 

The posterior or zygomatic surface is convex, directed backwards and outwards, 
and forms part of the zygomatic fossa. It presents about its centre several aper- 
tui’es leading to canals in the substance of the bone ; they are termed the posterior 
dental canalsj and transmit the posterior dental vessels and nerves. At the lower 
part of this surface is a rounded eminence, the maxillary tuberosity, especially 
pi-ominent after the growth of the wisdom-tooth, rough on its inner side for 
articulation with the tuberosity of the palate-bone. Immediately above the rough 
surface is a groove, which, running obliquely down on the inner surface of the 
bone, is converted into a canal by articulation with the palate bone, forming the 
posterior palatine canaL 

The superior or orbital surface is thin, smooth,, triangular, and forms pait of 
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the floor of the orbit. It is bounded internally by an irregular margin which 
articulates, in front, with the laclirymal ; in the middle, with the os planum of the 
c^thmoid ; beliiud, with the orbital process of the palate bone ; bounded externally 
by a smooth rounded edge which enters into the formation of the spheno-maxillary 
jtissure, and which sometimes articulates at its anterior^’extreAiity with the orbital 
plate of the sphenoid ; bounded, in front, by part of the circumference of the orbit, 

45, — Left Superior Maxillary Bone. Outer Surface. 

Outer Surface. 



which is continuous, on the inner side with the nasal, on the outer side with the 
malar process. Along the middle line of the orbital surface is a deep groove, the 
infra-orbital, for the passage of the infra-orbital nerve and artery. This groove 
commences at the middle of the outer border of the surface, and, passing* forwards, 
terminates in a canal which subdivides into two branches ; one of the canals, the 
infra- orbital, opens just below the margin of the orbit; the other, which is smaller, 
l uns into the substance of the anterior wall of the antrum ; it is called tho anterior 
dental canal, transmitting the anterior dental vessels and nerves to the front teeth 
of the upgpr jaw. At the inner and fore part of the orbital surface, just cxteruiii 
to tho lachrymal canal, is a minute depression, which gives origin to the Inferior 
oblique muscle of tho eye. 

The internal surface (fig. 46) is unequally divided into two parts hy a horizontal 
projection of bone, the palate process ; the portion above the palate piocess forms 
part of the outer wall of the nasal fossre ; that below it forms part of the cavity of 
the mouth. The superior division of this surface presents a large irregular opening 
leading into the antrum of Highmore. At the upper border of this aperture 
are numerous broken cellular cavities, which, in the articulated skull, are closed 
in hy the ethmoid and lachrymal bones. Below the aperture is a smooth concavity 
which forms part of the inferior meatus of the irose, traversed by a fissure, tJbB 
maxillary fissure, which runs from the lower pai*t of the orifice of the antrum 
obliquely downwards and forwar ds, and receives the maxillary process of the palate 
bone. Behind it is a rough surface which articulates with the perpendicular plate 
of the palate bone, traversed by a groove^ which, commencing .near the^ middle of 
the posterior border, runs obliquely downwai:ds and forwards, and forms, when com- 
pleted l»y its articulation with the palate bone, the posterior palatine canal. In front 



46 


THE SKELETON. 


of the opening of the antrum is a deep groove, converted into a canal by the lachry- 
mal and inferior turbinated bones, which is coated with mucous membrane, and 
chilled the lachrymal or nasal duct. More anteriorly is a well-marked rough ridge, 
the inferior turbinated crest, for articulation with the inferior turbinated bone. The 
46.— Loft'Superior Maxillary Bone. Inner Surface. 
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concavity above this ridge forms pari of the middle meatus of tlie nc^se ; whilst that 
below it forms part of the iuferioi* nicatus. The inferior division of this surface is 
concave, rough and ixneven, and perforated by numerous small foramina for the 
passage of nutrient vessels. 

The Antrum of liUjhmore^ or Maxillary Sinus, is alarge triangiilar-shnpod cavity, 
hollowed out of the body of the mnxillary bone ; its apex, directed outwards, is 
formed by the malar process; its ba.s<s by the outer wall of the nose. Its walls are 
everywhere exceedingly thin, its loof being formed by the orbital plate, its floor by 
the alvoohir process, its anterior wall by the facial, and its posterior by the zygo- 
matic surface. Its inner wall, or base, presents, in the disarticmlated bone, a large 
irregular aperture, which comiiiuiiicates with the nasal fossa. The margins of this 
ai>ertui’o ai’e thin and luggod, and tho aj>erture itseJf is much contracted by its 
articulation with the ethmoid above, the inferior turbinated bMow, and the palate 
l>one behind.* In the articulated skull, this cavity communicates witlFfche middle 
meatus of the nose generally by two small a|^rtures left betwe^en the above-men- 
tioned bones. In the recent state, usually only one small opening exists, near the 
upper pai’t of the (javity, sutficicntly large to admit the end of a pi*ol)e, tho other 
being closed by the lining membrane of the sinus. 

Crossing the cavity of the antrum, aie often seen several projecting lamime of 
bone, similar to those seen in the sinuses of the cranium ; and on its jjostei ior wall 
are the posterior dental canals, tiansmitting the posterior dental vessels and nerves 
to the teeth. Pi’ojecting into the floor are .several conical pi^ocesses, cori*espondirig 
to the roots of the fii*st and second molar teeth ; f in some cases tlie floor is per- 
forated by the teeth in this situation. It is from the extreme thinness of the walls 

• In some cases, at any rate, the lachrymal bone encroaches slightly on the anterior 
superior portion of the opening, and assists in forming the inner wall of the antrum. 

- t The number of teeth whose fangs are in illation with the floor of the antrum is vari- 
^le. ITie antrum * may extend so as to be in relation to all the teeth of the true maxilla, 
from the canine to the dihs sapieniimZ — See Mr. Salter on Abscess of the Antrum, in a 
edited by T. Ho]:»U£s, 2nd edit. vol. iv. p, 356. 




SUPERIOR MAXILUARY BONE. 


47 


of tills cavity that we are enabled to ex:phiiu how a tumour growing fiom the 
antrum encroaches upon the adjiiccut pHflfts,. pusliing up the floor of the orbit, and 
displacing the eyeball, projecting inwards into the nose, protruding forwanls on to 
the cheek, and making its way backwards into the zygomatic fossa, and downwards 
into the mouth. 

The Malar Process is a rough triangular eminence, situated at the anglp of sepa- 
1 ‘ation of the facial from the zygomatic surface. In front it is concave, forming i)art 
of the facial surflice ; behind, it is also concave, and forms pait of the zygomatic 
fossa ; above, it is rough and serrated for articulation with the malar bone ; whilst 
beloAV, a prominent ridge marks the division between the £u;ial and zygomatic sur- 
faces. A small part of the Masseter muscle aiasos fi’om tliis process. 

The Nasal Process is a thick triangular plate of bone, which projects upwards, 
inwards, and backwai’ds, by the side of the nose, foiining part of its lateral 
boundary. Its external surface is concave, smooth, perforated by numerous fora- 
mina, and gives attachment to tlie Levator lahii superioiis ala^que nasi, the 
Orbicularis paljiebrariim, and Tondo oculi. Its iiiternaUsurface forms part of the 
outer wall of the nose ; it articulates above with the frontal, and presents a rougli 
uneven surface, which articulates with the ethmoid bone, closing in the ant(u*ior 
ethmoidal cells ; below this is a transvei-se ridge, the superior turbinated crest, for 
articulation witli tlie middle turlanatod bone of the ethmoid, ))ounded below by a 
smootli concavity which forms part of *tlie middle meatus ; l>(3low tliis again is the 
inferior turbinated crest (already descri}>od), for articulation with the iTiferfor tur-. 
binated bone; and still more inferiorly, the concavity wliich forms part of the 
inferior meatus. Tlu^ anterior border of the nasal process is tliin, diretrted obliquely 
downwards and forwards, and presents a serrated edge for articulation with tlio 
nasal bone ; its posterior border is thick, and hollowed ixito a groove for the lachrymal 
duct : of the two maigins of this gi'oovo, the inner one articulates with the 
lachiynial bone, the otiter one forms part of the circumference of the orbrt. Just 
where the latter joins the orbital surface is a small tubercle, the lachrymal tubei*cle ; 
this used to be taken as a guide in the performance of the operat ien for fistula 
lachrymalis. The lachiymal groove in the articulated skull is converted into a 
c-aiial })y the lachrymal bone, and hichrymal process of the inferior turbinated ; it is 
directed downwards, and a little backwards £ind outwards, is about the diameter of 
a goose-quill, sliglitly narrower in the middle than at either cxti*cnuty, and lodges 
tlio lachiymal duct. 

The Alveolar Process is the thickest and most sjiongy part of the bone, broader 
beliind than in front, and excavated inio deep cavities for the rticcptioii of the teetli. 
Tlies(3 cavities are eight in number, and vary in size ajid dejith according to the teeth 
they contain. That for the canine tooth is the deepest ; those for the molars arc 
the widest, and subdivided into minor cavities ; those for the incisors are single, 
hut deep and narrow. The Buccinator muscle ai-isos from the outer surface of this 
]>i*occss, as ^lir forw^ird as the first molar tooth. 

The Palate Process, thick and strong, projects horizontally inwards from the 
inner surface of the bone. It is much thicker in front than behind, and forms a 
considerable part of the floor of the nostril, and tli(3 roof of tlio mouth. Its upper 
surface is concave from side to side, smooth, and forms pai‘t of the floor of the 
nose. In front is seen the upper orifice of the anterior jialatine (incisor) canal, 
wduch leads into a fossa formed by the junction of the two supexior maxillary 
bones, and situated immediately Indiind the incisor teeth. It transmits the anterior 
palatine vessels,* the naso-palatino nerves passing through the intermaxillary 
Huture. The inferior surface, also concave, is rough and uneven, and forms part of 
the roof of the mouth. This surface is perforated by numerous foramina for the 
passage of nutntious vessels, channelled at the back part of its alveolar border by 
longitudinal groove, sometimes a canal, for the transmission of the jiosterior 
palatine vessels, and a large nerve, and presents little depressions for the’ lodgment 

* These are the anterior branch of the descending or posterior palatine artery of either 
side. 
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of Tbhe palatine glands. This surface presents anteriorly the lower orifice of the 
anterior palatine fossa. In some bones a delicate linear suture may be seen ex- 
tending from the anterior palatine fossa to the interval between the lateial incisor 
and the canine tooth. This marks out the intermaxillary, or incisive bone, which 
in some animals exists permanently as a separate piece. It includes the whole 
thickness of the alveolus, the corresponding part of the floor of the nose, and the 
anterior nasal spine, and contains the sockets of the incisor teeth. The outer 
border of the palate process is incoi*porated with the rest 6f the bone. The inner 
border is thicker in front than tehind, and is raised above into a ridge, which, 


with the cormsponding ridge in the opposite bone, forms a groove for the reception 
of the vomer. The anterior mai'gin is bounded by the thin concave border of the 
opening of the nose, prolonged forwards internally into a sharp process, forming, 


with a similar process of the 
opposite bone, the anterior nasal 
spine. The posterior border is 
serrated for articulation vuth the 
horizontal plate of the palate bone. 

Development, This bone is 
formed at such an early period, 
and ossification ])roeecMls in it 
with- such rapidity, that it has 
been found impracticable hitherto 
to determine with Jiccuracy its 


47. — Bevelopmcrit of Superior Maxillary Bone. 
By Four Centres. 
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number of centres. It apj)ears, 


at 


however, probable that it has 


Di rtJt 


four centres of development, viz., 

one for the nasal iind facial por - l Indsine ftort ? 
tions, one for the orbital sind 
malar, one for the incisive, aiid 

one for the palatal portion, in- I Jhr Palatal port 
eluding the entire palates except 
the incisive segment, Tlie inci- 
sive portion is indicated in young 
bones by a fissui-e, which marks 
off a small segment of tJie palate, Infrr/or Surface. 

including the two incisor teeth. In some animals, this remains peimanently as a 
separate piece, constituting the intermaxillary bone; and in the -human subject, 
where the jaw is malfoimed, as in cleft palate, this segment may be separated from 
the maxillary bone by a deep fissure extending backwards between the two into the 
palate. If the fissure be on both sides, both segments are quite isolated from the 
maxillary bones, and hang from the end of the vomer ; they are not unfrequently 
much displaced, and the deformity is often accompanied by congenital Assure of the 
upper lip, either on one or both sides of the median line. The maxillary sinus 
appears at an earlier period than any of the other nasal sinuses, its development 
commencing about the fourth month of fmtal life. 

Articulations, With nine bones : two of the cranium — ^^the frontal and ethmoid^ 
and seven of the face, viz., the nasal, malar, lachrymal, inferior turbinated, palate, 
vomer, and its fellow of the opposite side. Sometimes it articulates with the 
orbital plate of the sphenoid. 

AtUichrmni 6f Musdes, Orbicularis palpebrarum, Obliquus inferior oculi, Leva- 
tor labii superioris alaBque nasi, Levator labii superioris proprius, Levator anguli 
oris, Compressor nasi, Depressor alee nasi, Dilatator naris posterior, Masseter 
Buccinator, External pterygoid and Orbicularis oris. ’ ^ ’ 



The Lachrymal Bones. 

The Lachrymal are tKe smallest and most fragile bones of the tuco. They are 
ijtttuated at the front part of the inner wall of the orbit, and resemble somewhat in 
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form, thinness, and size, a finger-nail; hence they are termed the osm unguis. 
Each bone presents, for examination, two surfaces and four borders. The external 
(fig. 48) or orbifeil surface is divided by a vertical lidge into two parts. The 
jKirtion of bone in front of this ridge presents a smooth, concave, longitudinal 
groove, the free margin of which unites with the nasal process of the superior 
jnaxillary Ixme, completing the lachrymal groove. The upper part of this groove 
lodges the lachrymal sac ; the lower pait assists in the formation of the lachrymal 

canal, and lodges the nasal duct. The |K>rtion of bone liehind the ridge is smooth, 

slightly concave, and forms parf of the inner wall of the orbit. The ridge, with a 
part of the orbitfd surface immediately behind it, affords attachment to the Tensor 
tarsi : the ridge terminates below in a small hook-like process, which articulates 

with the lacdirymal tubercle of the su[)erior maxillary 
bone and complettis the upper oi*ifice of the lachrymal 
canal. It soinotirncs exists as a separate piece, which 
is then called the h^sser lachrymal hone. The in 
ternal or nasal surface presents a depressed furi'ow, 
corresj)onding to the I'idge on its outer surface. The 

surfVu?e of l>one in front of this foiiris part of the 

middle meatus ; and that behind it articulates with 

the ethmoid l.oiie, filling iu the anterior ethmoidal 

cells. Of the four borders, tlie anterior is the 
longest, and ai ticulates with the nasal process of the 
superior maxillary hone. The posttirior, thin and 
uneven, ai ticulates witli the os planum of the ethmoid. 
The sui)erior, the shortest and thickest, articulates 
with the internal angular process of the frontal 
bone. The inferior is divided by the lower edge of 
the verti<5al crest into two ])art8 ; the posterior pai't articulates with the orbital 
plate of the stij>erior maxillary hone ; the anterior j>oi*tion is prolonged downwards 
into a pointed process, which aiticulates with the lachrymal process of the inferior 
turbinated bone, and assists in the formation of the lachrymal canal. 

Development, By a single centre, which makes its appearance soon after ossifi- 
cation of the vertebral has commenced. 

Articulations, With four bones : two of the cranium, the frontal and ethmoid, 
and two of the face, tlie supeidor maxillaiy, and the inferior turbinated. 

Aiiachment of Muscles. The Tensor tarsi. 


48. — TiCft Lachrymal Bone. 
External Surface. 
(Slightly enlarged.) 


Frontal 



The Malar Bones. 

The Malar are two small quadrangular bones, situated at the upper and outer 
pari of the face : they foim the prominence of the cheek, part of the outer wall 
and floor of the orbit, and part of the temporal and zygomatic fossm. Each bone 
presents for examination an external and an internal surface ; four processes, the 
frontal, orbital, maxillary, and zygomatic; and four borders. The external surfobe 
(fig. 49) is smooth, convex, perfomted near its centre by one or two small 
aijertiires, the malar foramina, for the passage of nerves and vessels, cover^ by 
the Orbicularis palpebrarum muscle, and afibrds attachment to the ZygomaticuS 
major and minor muscles. 

The internal surface (fig* 50), directed backwards and inwards, is concave, pre- 
senting internally a rough triangular surface, for articulation with the superior 
maxillary bone; and externally, a smooth concave surface, which forms the 
anterior.boundary of the temporal fossa above ; and below, where it is wider, forms 
.parti>f the ^gomatic fossa. This sui'face presents, a little above its centre, the 
ftpertui’e of one or two malar canals, and afiTords attachment to part of two 
muscles, the ^Temporal aboA^e, and the Ma^eter below, * Of the four processes, 
the frontal is thick and serrated, and articulates with the external angular process 

E' 
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of the frontal bone. The orbital process is a thick and strong plate, which pro- 
jects backwards from the orbital margin of the bone. Its upper surface, smooth 
and concave, forms, by its junction with the great ala of the sphenoid, the outer 
wall of the orbit. Its under surface, smooth and convex, forms part of the 
temporal fossa. Its anterior margin is smooth hnd rounded, foiining part of the 
circumference of the orbit. Its superior margin, rough, and directed horizontally, 
ai*ticulates witli the frontal bone behind the external angular process. Its 
posterior maigin is rough and 
serrated for articulation with 

the sphenoid ; internally it is . 49*"* Left Malar Bone. Outer Surface. 


also serrated for articulation 
with the orbital surface of the 
superior maxillary. At the 
angle of junction of the sphe- 
noidal and maxillary portions, 
a short rounded non-articuLir 
margin is generally seen ; this 
forms the antei*ior b()undary of 
the spheno-maxillaiy fissure ; 
occasionally, no such non- arti- 
cular margin exists, the fissure 
being completed by the dii'eet 
junction of the maxillary and 
sphenoid bones, or by the inter- 
position of a small Wormian 
bone in the angular interval be- 



tween them. On the upper siir- 


foce of the orbital process are 

seen the orifices of one or two 5^* — Left Malar Bone. Inner Surface. 


temporo-malar canals ; one of 


these usually opens on the pos- 
terior surface, the other (occa- 
sionally two) on the facial 
surface : tiny transmit filaments 
(tempoi’o malar) of the orbital 
biancli of the superior maxillaiy 
nerve. The maxillary jiioccss 
is ^ rougli triangular surface, 
which ai ticuhites with the supe- 
rior maxillary bone. The zygo- 
matic process, long, narrow, and 
serrated, articulates with the 
zygomatic process of the tem- 
poiul bone. Of the four bor- 
ders, the superior or orbital is 



smooth, arched, and forms a 


considerable part of the circumference of the orbit. The inferior, or zygomatic, 
is continuous with the lower border of the zygomatic arch, affording attachment 
by its rough edge to the Masseter muscle. The anterior or maxillary border is 
rough, and. bevelled a,t the expense of its inner table, to articulate with the 
superior maxillary bone ; affording attachment by its outer margin to the Levator 
labii superioris proprius, just at its point of junction with the superior maxillary. 
The posterior or temporal border, curved like an italic /, is continuous above with 
the commencement of the temporal ridge; below, with the upper border of the 
zygomatic arch : it affords attachment to the temporal fascia. 

Development, By a single centre of ossification, which appears at about the 
same period when ossification of the verfebrse commences. 



PALATE BONE. 


51 


Articulations, With four bones : three of the cranium, frontal,- sphenoid, and 
temporal ; and one of the face, tho superior maxillary. 

Attachment of Muscles, Levator labii superioris proprius, Zygomaticus major 
and minor, Masaeter, and Tempoial. 


The Palate Bones. 


The Palate Bones are situated at the back part of the nasal fossae; they are 
wedged in between the superior maxillary and the pterygoid process of the 
sphenoid. Each bone assists in the formation of three cavities : the floor and 
outer wall of the nose, the loof of the mouthy and the floor of tho orbit ; and enteis 
into the foi’mation of throe fossae ; the zygomatic, spheno- maxillary, ajiid pterygoid; 
and one fissure, the spheno-maxillary. In form the palate bone somewliat resc^m- 
bles the letter L, and may be divided into an inferior or horizontal plate, and a 
superior or vertical plate. 

The Horizontal Plate is thick, of a quadrilateral form, and jnesents two surfaces 
and four bordeis. The superior surface, concave fi*om side to side, foims the back 
part of the floor of the nostril. The inferior surface, slightly concave and rough, 
foims the back part of tlie haid palate. At its posterior part may be seen a 
transverse ridge, more oi’ less marked, tor the athichment of the aponeui'osis of the 
'fensor palati muscle. At the outer extremity of this ridge is a dt op groove con- 
verted into a canal by its articulation with the tubea osity of tlie superior maxillary 
bone, and forming the posterior palatine canal. Near this groov(», the orifices of 
one or two small camils, accessory posterior palatine, may frequently be seen. 
The anterior bord(u* is serrated, tevellcd at the expense of i<s inferior suiface, and 
articulates with the palate process of the superior maxillary bone. The posterior 
border is concave, free, and serves for the attachment of the soft palate. Its 
inner extremity is shav}> and poinb^l, and, when united witli the opposite bone, 
ibrrna a pi'ojecting process, the posterior nasal spine, for the attachment of tho 
Azygos uvulae. The cxteiaial border is united with the lower of the peri)en- 
dicular plate almost at l ight angles. The internal bolder, the thickest, is serrated 
for articulation with its fellow of the opposite side; its supeiior edge is raised into 
a ridge, which, united with the opposite bone, forms a crest in which the vomer is 
received. 


The Vertical Plate (fig. 51) is thin, of an oblong form, and directed 

upwards and a little in- 

51. — Left Palate Bone. Internal X’^ievv (enlarged). 




Mea.\ 
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wards. It presents two 
surfaces, an external and 
an intoinal, and four beJi*- 
ders. 

The internal surface pi’e- 
sents at its lower part a 
broad shallow depression, 
which forms pait of the 
inferior meatus of the nose. 
Immediately above this ia 
a well-mai*ked horizontal 
i*idge, the inferior turbi- 
nated crest, for articulation 
with the inferior turbinated 
bone ; above this, a second 
broad shallow depression, 
which forms parts of the 
middle meatus, surmount- 
ed above by a horizontal 
ridge less prominent than 
the inferior, the superior 
turbinated crest, for articulation with the middle turbinated bone. Above the 

£ 2 



MrtMlhiTft 

£n/t;c99 


NosizeifTAt rtATc 



52 


THE SKELETOK. 


..V' 

Huperior turbinated crest is a narrow hoiizontal groove, which forms part of the 
superior meatus. 

The external Hurface is rougli and irregular tliroughout the gi’eater part of its 
extent, for arti(^ulation with the inner suiface of the superior maxillary bone, its 
up|Xir and back part being smooth where it enters into the formation of the 
spheno-maxillary fossi* ; it is also smooth in front, where it covers the orifice of 
the antrum, Towar<ls the back part of this suiface is a deep groove, converted 
into a miuil, tlie [)ostejior palatine, by its articulation with the su[>erior maxillary 
bone. It tTausmits the posterioi*, or descending ])alatine vessels, and a large nerve. 

The anterior border Is thin, irregular, and pit^sents opposite the inferior turbinated 
crest a pointcid projecting lamina, the maxillary process, which is directed forwards, 
and closes in the lower and back part of the opening of the antrum, being received 
into a fissure that exists at the inferior pai*t of this a}>oi’ture. The posterior boixler 
(fig. 52) ])resonts a deej) groove, the edges of which are serrated for articulation 
with the pU^rygoid process of the sphenoid. At the lower part of this border is 
seen a pyi*amidal jirocess .of bone, the liierytjoid or tulxji-osity of the palate, 

which is received into the angular interval between the two pterygoid plates of 
the sphenoid (it tlufir inferior extremity. This process presents at its back part 
three grooves, a median and two lateral ones. The former is smootlu and forms 
part of the ]>tci*ygoi(l fossa, affording attacliment to the Internal pterygoid muscle : 
whilst tlie lateral gi'ooves are rough and uneven, for articulation with the anterior 
border of each ptei*ygoi<l plate. A few fibres of the External pterygoid muscle and 
of the Snperioi’ constrictor also ai-isc^ from the tuberosity of the palate bone. The base 
of this process, continuous with the lunizontal portion of the bone, presents the apei*- 
tures of the accessoi y doscemding palatine canals ; whilst its outer surface is rough 
for articulation with the inner surface of the body of tlio superior maxillary bone. 

The superior border of the vertical plat<5 pm seats two well-marked processes 
separated by an intx^rvening notch or foramen. The anterior, or laiger, is called 
the orhital process ; the posterior, tlie sphenoid oL 

The Orhital Process^ directed upwards and outwards, is placed on a higher 
level than the sphenoidal. It presents five surfaces, which enclose a hollow cellu- 
lar cavity, and is connectcMl to the perpendicular plate by a naiiow constricted 
neck. Of these five surface’s, 
thi'co ai*e ai*ticular, two non- 
articular, or free suifaces. The 
three articular are the anterior 
or maxillary suiface, which is 
diuected forwards, outwards, and 
downwards, is of an oblong form, 
and rough for ai-ticulatiou witli 
the superior maxillary bone. 

The posterior or sphenoidal 
surface is (livc(*ted backwards, 
upwards, and inwards. It 
ordinarily presents a small open 
cell, which communicates with 
the sphenoidal sinus, and the 
margins of which are serrated 
for aificulation with the vertical 
jiaifi of the sphenoidal tui*binated 
bone. The internal or ethmoidal 
suiface is directed inwards, up- 
wards, and forwards, and articu- 
lates wdth the latein.1 mass of the 
ethmoid bone. In some cases, the cellular cavity above mentioned opens on 
this surface of the lione ; it then communicates with the posterior ethmoidal cells. 
Here rarely it opems on both surfaces, and then communicates both with the 




INFERIOR TURBINATED BONE. 53 

posterior etlimoidal cells, and thc^ sphenoidal sinus. The non-articular or free sur- 
faces are the superior or orbital^ diiected upwards and outwards, of triangulai* form, 
concave, smooth, and forming the back part of the floOr of the orbit, jind the ex- 
ternal or zygomatic surface, diiected outwards, backwards, and downwards, of an 
oblong form, smooth, lying in the spheno-maxillaiy fossa, and looking into the 
zygomatic fossa. The latter suiface isT separated fioin the orlntal by a smooth 
rounded border, which enters into the formation of the s]>lieno-maxillary fissure. 

The Sphenoidal Process of the palate bone is a thin compressed plate, much 
smaller than the orbital, and directed upwards and inwaids. It presents three 
surfaces and two borders, Tlio su]»crior suirface, the smallest of the three, articu- 
lates with the horizontal pai t of the sphenoidal turbinated bone ; it j^rc'sents a 
groove which contributes to the formation of tlie pteiygo- palatine canal. The 
intenial surface is concave, and forms part of the outer wall of the nasal fossa.’ The 
external suifice is divided into jtn articular and a non-.ai-ticular poition ; the 
former is rough for articulation witli the inner surface of the pterygoid j)rocnss (jf 
the sphenoid ; the latter is smooth, and foims part of thti spheno-maxillaiy fossa. ^Fhe 
anterior border forms the posterior boundary of tlio sfdieno-palaline foi-amen. Tlie 
posterior border, serrated at the exjiense of the outer table, articulates with the 
inner surface of the pteiygoid })i*ocess. 

The orbitaJ and s})lienoidal })roccsses are separated from one another by a deep 
notch, whicli is converted into a foiamen, the s})hoiio-palatine, by articulation wiili 
the sjjhenoidal turbinated bone. Sometimes the two pioi*(\ssos are united above, 
and foijii between them a complete foramen, oi* the notch is ci’ossed by one or 
more spiculje of bone, so as to form two or more foramina. In tli(^ articulated 
skull, this foiamen opuis into the back part of the outer wall of the supenior 
meatus, and transmits the splieno-[)alaiine vessels and lUM ves. 

iJevrlopineuL Fi om a single centre, which makes its appefirance at the angle of 
junction of the two plates of the bone. Fi'om tliis point ossiticatioii spreads in- 
waids to the liorizonbil plate, downwaids into the tnliorosity, and upwards into 
th(.* verti(!al plate. In the fu'.tus, the horizontal jilate is much longer than the 
veitical ; and even after it is fully ossified, the whole bone is at first remarkable for 
its shortness. 

Articulations, With six bones : the sphenoid, ethmoid, superior maxillaiy, in- 
ferior turbinated, vomer, and o|)posite jialate. 

Attachment of Ahiscles. The Tensor- palati, Azygos uvulce, Inttivnal and Extiu-nal 
pteiygoid, and Superioi* constrictor of the pharynx. 


The Infetuor Turbinated Bones. * 

The Inferior Turbinated Bones are situated one on each side of the outer wall 
of the nasal fossa?. Eacdi consists of a layer of thin spongy bone, curled mion 
itself like a scroll, hence its name ‘turbinated and extends horizontally along the 
outer 'wall of the nasal fossa, immediately below the oi*itico of the antiTim. Each 
bone presents two surfaces, two border s, and two extr emities, ' 

The internal surface (fig. 53) is convex, jxufoi'ated by nuinoroiis a.fx»rtures, and 
traversed by longitudinal grooves and canals for the lodgment of arteries and 
• veins. In the recent state it is covered by the lijiing membrane of the nose. 
The external surface is concave (fig. 54), and foi’ms part of the inferior meatus. 
Its upper boi-der is thin,' irregular, and connected to various bones along the 
outer wall of the nose. It may be divided into three portions; of these, the 
Hiiteiior articulates with the inferior turbinated ci-est of the superior maxillary 
bone ; the posterior with the inferior turbinated crest of the palate bone ; the 
Jiiiddle portion of the superior border presents three well-marked processes, which 
vary much in their size aird form. Of these the anterior and smallest is situated 
the junction of the anterior fourth with the posterior three-fourths of the bone ; 
it is small and pointed, and is called the lacltrymal process, for it articulates with 
the anterior inferior angle of the lachrymal bone, and by its margins, with the 



54 


THE SKELETON. 


groove on the back of the nasal process of the superior maxillary, and thus assists 
in forming the lachrymal canal. At the junction of the two middle fourths of the 


bone, but encroaching on its posterior 
proc'388, ascends to join the unciform 
pi'ocess of the ethmoid : from the 
lower border of this process a thin 
lamina of bone curves downwards 
and outwards, hooking over the 
lower edge of the orifice of the 
antrum, which it narrows Indow ; 
it is called the maxillary procasR, 
and fixes the bone firmly on to 
the outer wall of the nasal fossa. 

The inferior border is free, thick 
and cellular in structure, more 
especially in the middle of the 
bone. Both exti*emities are more 


fourth, a broad thin plate, the ethmoidal 

53.— Eight Inferior Turbinated Bone. 
Internal Surface. 



less narrow and pointed. If the bone 


is held so that its outer concave suiface is directed backwai'ds (i.e. towards 


the holder), and its su[)erior bonier, from 
which the lachiymal and ethmoidal 
processes j)roj(‘ct, upwards, the lachrymal 
pro(jess will be din^ciel to the side to 
which the bone l)e longs.* 

DevdopnmnL By a single centre, >vhich 
makes its appearance about the middle of 
fcetiil life. 

Articulations. With four bones : one 
of the cranium, the ethmoid, and throe 
of the face, the superior maxillary, lachrymal 
No muscles are attached to this bone. 


54. — Right Inferior Turbinated Bone. 
Outer Surface. 



and i^alate. 


The Voider. 

The Vomer is a single Imne, situated vertically at the back part of the nasal 
fossne, forming y>art of the septum of the nose. It is thin, somewhat like a 
ploughshare in form ; but it varies in different individuals, being frequently bent 
to one or the otliei* side ; it ^ r 

presents for examination two ouiei. 

surfaces and four ' borders- 
The lateral surfaces are 
smooth, marked by small 
furrows for the lodgment of 
blood-vessels, and by a gi’oovo 
on each side, soiij<?tiines a 
canal, the naso-palatine, which 
runs obliquely downwards and 
forwards to the intermaxillary 
suture between tiie two ante 
rior palatine canals ; it trans- 
mits the naso-palatine nerve. 

Ths superior border, the 
thickest, presents a deep groove, bounded on each side by a horizontal projecting 
ala of bone : the groove receives the rostrum of the sphenoid, whilst the alfle are 
overlapped and retained by lamince (the v^nal processes) which project from the 
under surface of the body of the sphenoid at the base of the pterygoid processes. 

* If the lachrymal process is broken off, as is often the case, the side to which the bone 
belongs may be known by recollecting that the maxillary process is nearer the back than the 
front of the bone. 
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At the front of the groove a fissure is left for the transmission of blood-vessels to 
the substance of the bone. The infi3rior border, the longest, is broad and uneven 
in front, where it articulates with the two superior maxillary bones ; thin and 
sharp behind, where it joins with the palate bones. The upper half of the anterior 
border usually consists of two laininai of bone, between which is received the per- 
pendicular plate of the ethmoid, the lower half consisting of a single rough edge, 
also occasionally channelled, which is united to tlie triangular cartilage of the 
nose. The posterior border is free, concave, and separates the nasal fossce behind. 
It is thick and bifid above, thin below. 

DevelopmeM, The vomer at an early jieriod consists of two laminae separated 
by a very considerable interval, and enclosing between them a plate of ctii-tilagc 
which is prolonged forwards to form the remainder of the septum. Ossififjation 
commences in it at about the same period as in the vertebrso (tiie coalescence of 
the laminsB taking place from behind forw^ards), but is not complete until after 
puberty. 

Articulations. With six bones : two of the cranium, the sphenoid and ethmoid; 
and four of the fiice, the two superior maxillary and the two palate bones, and with 
the cartilage of the septum. 

The vomer has no muscles attaclied to it. 


Tue Inferior Maxillary Bone. 

The Inferior Maxillary Bone, the largest and strongest bone of the fa(!e, serves 
for the reception of the lower teeth. It consists of a curved horizontal portion, 
the body, and two j)erpendicular })ortions, the rami, which join the back pai*t of 
the body nearly at r ight angles. 

The Horizontal portion, or l)ody (fig. 56), is convex in its general outline, and 
curved somewhat like a horse-shoe. It presents for examination two surfaces 


56. — Inferior Maxillary Bone. Outer Surface. Side View. ; 



and two borders. The external surface is convex from side to side, concave from 
above downwards. In the median line is a vertical ridge, the symphysis, which 
extends from the upper to the lower border of the bone, and indiciites the point of 
junction of the two pieces of which the bone is composed at an en,rly period of 
life. The lower part of the ridge terminates in a prominent triangular eminence, 
the mental process. On either side of the symphysis, just below the roots of the 
hicisor teeth, is a depression, the incisive fossa, for the attachment of the Levator 
xnenti (or Levator labii inferioris); and still more externally, a foramen, tho 
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mental fommen, for the piissage of the mental nerve and arteiy. This foramen is 
placed just below the root of the second bicuspid tooth. Running outwards from 
the base of the mental process on each side, is a well-marked ridge, the external 
oblique line. The ridge is at first nearly horizontal, but afterwards inclines ii})- 
wards and backwards, and is continuous with the anterior border of the ramus; 
it affords attachment to the Depressor labii inferioris and Depi-ossor anguli oris ; 
below it the Platysma myoides is inserted. 

The intar^ial sur/ac?. (fig, 57) is concave from side to side, convex from above 
downwards. In the middle line is an indistinct lint^r depression, corresponding 
to the symphysis exteinally ; on cither side of this dt^jjression, just Ixdow its centre, 
are four prominent tubeicles, placed in pairs, two al)ove and two below ; they are 
called the genial tuhercles^ and afford attachment, the upper paii* to the Genio- 
hyoglossi muscU^s, tlie lower pair to the Gciiio-hyoidei muscles. Sometimes the 
tub(u*c?les on ofuili sidci are bhmded into one, or thty all unite into an irregular 
eminence of bone, or notliing hut an iriH^gularity may lie seen on tlie surface of 
the hone? at this part. Oji either side of the genial tubercles is an oval depression, 
the sublingual fossa, for hnlging the sublingual gland ; and btmeath the fossa, a 


57. — Inferior Maxillary Bone. Inner Surface. Side View. 



rough depression on oa(*h sid(% which gives attachment to the anterior belly of the 
Digastric muscle. At the ba(!k ]»art of the sublingual fossa, the internal obli(jue 
line (mylo-hyoideaii) coinincjnctis ; it is at first faintly marked, but becomes more 
distinct as it passes upwaids and outwainls, «'ind is esj^ecially i)rominent opposite tlie 
last t.wo molar teeth ; it affords atbichment throughout its whole extent to the Mylo- 
hyoid muscle: tlu?t Siii)erior constiictor of the pharynx with the pteiygo-maxillaTy 
ligament, Ixnng attached above its i>osttuior extremity, nearer the alveolar mai-gin. 
The portion of bone above this ridge is smooth, and covered by the mucous memhrane 
of the mouth ; whilst that below it presents an oblong depression, the subrnaxillary 
fossa, wider l)ehind than in front, for the lodgment of the subrnaxillary gland. 
The external oblique line and the internal or mylo-hyoidean line divide the body 
of the hone into a superior or alveolar, and an inferior or basilar portion. 

The superior or ahmylar harder is wider, and its margins thicker behind than in 
fmit. It is liollowed into numeilous cavities, for the reception of the teiith ; these 
cavities are sixteen in number, and vary in depth and size according to the teeth 
which they contain. To its outer side, the Buccinator muscle is attached as far 
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forward as the first molar tooth. The inferior border is rounded, longer than the 
superior, and thicker in front than behind ; it ]>resents a shallow groove, just 
whei*e the Ixnly joins the ramus, over which the facial artery turns. 

The Perpe'tulicular Portions^ or Rami^ are of a quadrilateral form. Each 
pi'esents for Examination two sui*fac<is, four borders, and two processes. The 
external surface is flat, marked with ridges, and gives attachment throughout 
neai-ly the whole of its extent to the Massetei* muscle. The internal surface 
pi^esents al>out its centre the oblique aperture of the inferior dental canal, for the 
passage of the infeiaor dental vessels and nei-ve. The margin of this opening 
is irregular; it presents in fi*ont a pi*ominent ridge, surmounted by a sharj) spines, 
which gives attachment to the internal lateral ligriiiient of the lowei* jaw ; and at 
its lowc 3 r and back ])art a notch leading to a gi'oove, the my 1 o-hyoid<'an, wliich 
I’uns oblicjuely downwards to the back part of the subraaxillary fossa ; and lodgfis 
the mylo-hyoid vessels and neiwe : l>ehind the groove is a i*ough surfnee, for the 
insertion of the Internal pterygoid muscle. The inferior dental ca.nal runs 
obliquely downw^ards and forwards in the substance of tl^p ramus, and then hori- 
zonUilly forwards in the body; it is hero placed under the alveoli, with which it 
communicates by small openings. On arriving at the incisor teeth, it tuiiis back 
to communicate wdth the mentjil foramen, giving off two small canals, which run 
forward, io b(3 lost in the cimcdlous tissue of the bone beneath the incisoi* tec'.th, 
This canal, in tlie posterior two-thirds of tlie ]>one, is situatcMl nearca* the internal 
surface of the jaw; and in the anterior thii-d, nearer its external sniface. Its walls 
are com])OS(nl of compact tissue at either extremity, and of cancellous in the centic. 
It contains the inferior dental v(jssels and nerve, f?*ojn which bi’anclies arc dis- 
iributed to tlie teeth tliroiigh small apertures at the bases of tlie alveoli. I'he? vpptr 
border of the ramus is tliin, and pvescaits two processes, sc'paiated by a 4lecq> 
concavity, the sigmoid notch. Of these! processes, the anteiioi* is the coronoid, 
the posterior tlic condyloid.. 

The Coronoid Process is a thin, flattened, triangular emincuco of bone, wliieh 
vai'ies in sliape and size in diflerent subjects, and servc'S cliiefly fjor tlie attach- 
nicMt of the Tempoiul mnscle. Its external surface is smooth, and aflbrds 
attachnumt to the Masseter and Temjioiul muscles. Its internal surface gives 
attachnuait to the Timiporal muscle, and 2>reseiits the commencement of a longitu- 
dinal ri<lge, w'liicdi is coiitiniied to the posterior })ai*t of the alveolar pioccss. On 
i\\o- outer side of this lidge is a dce2> gi*oovc, continued bedow on the outer side of 
tli(3 alveohir jirociess ; this ridge and jiart of the groove affoid attachment, above, 
to the Temjioral ; bidow, to the Buccinator muscle. 

The (hrridijloid J^rocess, shorter but thicker than the coronoid, consists of two 
portions : the condyle, ami the constricted portion wliich sujqiorts the condyle, tlie 
neck. The condyle is of an oblong form, its long axis btdng transverse, and s(3t 
obliquely on the mxik in such ti manner that its outer end is a little more forw’aid 
and a little higher than its inner. It is convex from before backwards, and from 
side io side, the articular sujffiice extending fui tlier on the j)osterior than on the 
ant(3rior siirfixce. The neck of the condyle is flattened from bcfoie backwards, 
and sti-engthened by i-idges wliich descend from the fore part and sides of tho 
condyle. Its lateral margins are narrow, and present externally a tuhei-cle for 
tho external lateral ligament. Its posterior surface is convex ; its anterior is 
hollowed out on its inner side hy a dejii’ession (the jiterygoid fossii) for the attach- 
ment of the External pterygoid. 

Tho lower border of tho i*amus is thick, straight, and continuous with the body 
of tho bone. At its junction witli the posterior border is the angle of the jaw*, 
which is either inverted or everted, and marked by rough obliijue ridges on each 
side for the attachment of the Masseter externally, and the Internal pterygoid 
internally; the stylo-maxillary ligament is attached to the bone between these 
muscles. The anterior border is thin above, thicker below, and contiguous with 
the external oblique line. The posterior border w thick, smooth, rounded, and 
covered by the parotid gland. 
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Side View op the Lower Jaw at different Periods of Life. 

58— At Birth. 
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The Sigmoid Notch, separating the two processes, is a deep semilunar depression, 
crossed by the masseteric artery and nerve. 

Devdopment. This bone is formed at such an early period of life, before, indeed, 
any other bone except the clavicle, that it has been found impossible at present to 
determine its earliest condition. It appears probable, however, that it is developeti 
by two centres, one for each lateral half, the two segments meeting at the syrophy- 
sis, where they become united. Ad<litional centres have also been described for the 
coronoid process, the condyle, the angle, and the thin plate of bone which forms 
the inner side of the alveolus. 

Chances ruoDUCED in the Lower Jaw by Ace. 

The changes whicli tin; Lower Jaw undergoes after birth, relate —i. To the alterations 
effected in tlie body of the bone by the first and second dentitions, the loss of the teeth in 
the aged, and the subsequent absor})tion of the alveoli. 2. To tlie size and situation of tlie 
dental canal ; and, 3. To the angle at which the ramus joins with the body. 

At Birth (fig. 58), the bone ccmsists of two lateral halves, united by fibro-cartilaginous 
tissue, in which one or two osseous nuclei are generally found.. The body is^ mere shell of 
bone, contain! Tig the sockets of tlie two incisor, the canine, and the two temporary molar 
teeth, imperfectly partitioned from one another. The dental canal is of large size, and 
runs near the lower border of the hone, the mental foramen opening beneath the socket of 
the first molar. Tlie angle is olTtuse, from the jaws not being as yet separated by the 
eruption of the teeth. 

A fter Birth (tig. 59), tin', two segments of the lione become joined at the symphysis, from 
below upwards, in the tinst yoiir ; but a truce of separation may be visible in the beginning 
of the second year, near th(i alveolar margin. I'lie body bf^eomes elongated in its whole 
lengtli, ])ut more esp<*cially heliiud tlie mental foramen, to provide space for the three 
additional teeth developed in this ])art. The depth of the body becomes greater, owing to 
increased growth of the alveolar part, to aflbrd room for the fangs of the teeth, and by 
thickening of the subdt'ntal portion which enables the jaw to withstand the powerful action 
of the masticatory muscles ; but th(» alveolar portion is the deeper of the two, and, conse- 
quently, the chief part of the body lies above the oblique line. The dental canal, after the 
second dentition, is situated just above the level of the m^do-hyoid ridge; and the mental 
foramen (x^cupies the position usual to it in the adult. The angle becomes less obtuse, 
owing to the separation of the jaws by the teeth. 

In the adult (tig. 60), the alveolar and basilar portions of the body are usually of equal 
depth. Idle inontal foramen opens midway between the upper and lower border of the 
bone, and the dental canal runs iK^arly parallel with the mylo-hyoid line. The ramus is 
almost vertical in direction, and joins the body nearly at right angles. 

Iji old age (tig. 6i), the bone b<?C(»mes greatly reduced in size; for, with the loss of the 
teeth, tlm alvf»olar process is absorbed, and the basilar part of the bone alone remains; 
consequently, the chief part of the bone is heloiv the oblique line. The dental canal, with 
the menial foramen opening from it, is close to the alveolar border. The rami are oblique 
in direction, and the angle obtuse. 

Articvlation. With the glenoid fossse of the two temporal bones. 

Attachment of Mnsclei^, To its external surface, commencing at the symphysis, 
Sind procjeeding backwards : Levator menti, Depressor labii infcjrioris, Depressor 
anguli oris, Platysma myoides, Buccinator, Masseter : a portion of the Orbicu* 
laris oris /Accossorii Orbicularis inferioi-os) is also attached to this surface. To its 
internal surface, commencing at the same point : Cenio-hyo-glossus, Genio- 
hyoideiis, Mylo-hyoideus, Digastric, Superior constrictor, Temooral, Internal pteiy- 
goid, External pterygoid. 


THE SUTURES. 

The bones of the cranium and face are connected to each other by means of 
Sutures. The sutures are rows of dentated processes of bone projecting from the 
edge of either bone, and locking into each other : the dentations, however, are 
confined to the external table, the edges of the internal table lying merely in ap- 
position. The CroAfiial Suiitres may be divided into three sets : i. Those at the 
vertex of the skull. 2. Those at the side of the skull. 3. Those at the base. 

The sutui*es at the vertex of the skull are three : the sagittal, coronal, and 
lambdoid. 

The Sagittal Suture {interparietal) is formed by the junction of the two parietal 
bones, and extends from the middle of the frontal bone, backw^ds to the superior 
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angle of the occipital. In childhood and occasionally in the adult, when the two 
halves of the frontal bone are not united, it is continued forwards to the root of the 
nose. This suture sometimes presents, near its posterior extremity, the parietal 
foramen on each side ; and in front, whei-e it joins the coronal sutui’e, a space is 
occasionally left, which encloses a large Wormian bone. 

The Coronal Suture (fronto-parietal) extends transversely across the vertex of 
the skull, and connects the frontal with the parietal bones. It commences at the 
eKtiemity of the great wing of the sphenoid on one side, and terminates at the 
same j)oint on the opposite side. The dentations of this suture are nioi’e marked at 
the sides than at the summit, and are so constructed that the frontiil i*ests on the 
parietal aliove, whilst laterally the frontiil supptnts the parietal. 

The Lainhdoid Suture (occipito-parietal), so called from its resemblance to the 
Greek letter A, connects the occipital with the parietal bones. It commences on 
each side at the mastoid portion of the temporal bone, and inclines upwards to the 
end of the sagittal suture. The dentations of this suture aie very deep and dis- 
tinct, and arfe often interrKpted by several small Wormian bones. 

The sutures at the side of the skull are also three in number : the spheno-parietal, 
squamo-parietal, and masto-jmriet?!!. They are subdivisions of a single sutiu’e, 
formed between the lower border of the parietal, and the tem}>oral and sphenoid 
bones, and which extends fiom the lower end of the lambdoid suture behind, to the 
lower end of the coronal suture in front* 

The Sj)heno~paTietal is very short ; it is formed by the tip of the great wing of 
the sphenoid, which ovei‘laps the anterior inferior angle of tlie paiietal bone. 

The Squamo-parietaly or squamous suture, is arched. It is formed by the 
squamous portion of the temporal bone overlapping the middle division of the lower 
border of the parietal. 

The MaMo-parieUd is a short suture, deeply dent^ited, formed by the posterior 
inferior angle of the parietal, and the superior border of the mastoid portion of the 
temporal. 

The sutures at the base of the skull are, the basilar in the centre, and on each 
side, the petro-occi])ital, the nnisto-occipital, the petin-s]>henoidal, and the squauio- 
sphenoidal. 

The Basilar Suture is formed by the junction of the basilar surface of the occipital 
bone with the posterior surface of the body of the sphenoid. At an early period of 
life, a thin plate of cartilage exists between these bones ; but in the adult they 
become fused into one. Between the outer extiemity of the basilar suture, and the 
termination of the lambdoid, an iiregular suture exists, which is subdivided into 
two portions. The inner poi-tion, formed by the union of the j)etrous part of the 
temporal with the occipital bone, is termed the />cfro-occy?i<ai. The outer poriion, 
formed by the junction of the mjistoid part of the temporal w ith the occipital, is 
called the masto occipital. lietwecn the bones forming the j)etro-occipital suture, 
a thin plate of cartilage exists ; in the masto-occipital is occasionally found the 
opening of the mastoid foramen. Between the outer extremity of the basilar 
suture and the spheno-ptirietal, an in'egular suture may be seen, formed by the 
union of the sphenoid with the temj>oral bone. The inner and smaller portion of 
this suture is termed the poiro-sphenoidal ; it is formed between the petrous portion 
of the temix)ral and the gi^eat wing of the sphenoid ; the outer portion, of greater 
length, and arched, is formed between the squamous poiiiion of the temporal and 
the great wing of the sphenoid : it is called the squamo-sphenoidal. 

The cranial bones are connected with those of the face, and the facial bones with 
each other, by numerous sutures, which, though distinctly marked, have received 
no special names. The only remaining sitture deserving especial consideration, is 
the tranawrae. This extends across the upper pail; of the face, and is formed hy 
the junction of the frontal with the facial bones ; it extends ffom the external 
angular process of one side, to the same point on the opposite side, and connects the 
frontal with the malar, the sphenoid, the ethmoid, the lachrymal, the superior 
maxillary, and thu nasal bones on each side. 
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The sutures remain separate for a consdderable period after the complete foima- 
tion of the skull. It is probable that they serve the purpose of permitting the 
growth of the bones at their margins ; while their pocmliar formation, together with 
the interposition of the sutural ligament between the bones forming them, prevents 
the dispersion of blows or jars received upon the skull. Dr. Humphry remarks, 
‘ that, as a general rule, the sutures are first obliterated at the parts in which the 
ossification of the skull was last completed, viz. in the neighbourhood of the 
fontanelles ; and the cranial bones seem in this respect to observe a similar law to 
that which regulates the union of the epiphyses to the shafts of the long bones.' 
The same author remarks that the time of their disappearance is extremely variable : 
they are sometimes found well marked in skulls edentulous with age, while in 
others which have only just reached maturity they can hardly be traced. 

THE SKULL. 

The Skull, formed by the union of the several crania^ and facial bones already 
described, when considered as a whole, is divisible into five regions ; a superior 
region or vertex, an inferior region or base, two lateral regions, and an anieiior 
i*egion, the face. 


Vertex of the Skull. 

The Su 2 y€rio 7 ' Region, or Vertex, presents two surfaces, an external and an 
internal. 

The External Surface is bounded, in fi’ont, by the nasal eminences and super- 
ciliary ridges ; behind, by the occipital protuber ance and siipeiior curved lines of 
the occii)ital bone ; laterally, by an imaginary line extending from the outer end of 
the superior cixrved line, along the tenipoi*al ridge, to the external angular process 
of the frontal. This surface includes the vertical portion of the frorrtal, the greater 
part of the parittal, and the superior third of the occipital bone; it is smooth, 
convex, of an elongated oval form, crossed transversely by the cor onal sutuie, and 
from befox'e backwards by tire sagittal, which terminates behind in the lambdoid. 
From before backwards may be seen the frontal eminences and remains of the suture 
connecting the two lateral halves of the frontal bone ; on each side of the sagittal 
suture are the parietal foramen and parietal eminence, and still moi'e posterioiiy the 
smo«>th convex surface of the occipital bone. 

The Internal Surface is conc;rve, presents eminences and depressions for the 
convolutions of the ciu*ebrum, and numerous furi'ows for the lodgment of branches 
of the meningeal arteries. Along the middle line of this surface is a longitudinal 
groove, narrow in front, where it terminates in the frontal crest, but broader behind ; 
where it lodges the su|3erior longitudinal sinus, and by its margin affords attachment 
to the fiilx cerebri. On either side of it are several depressions for the Pacchionian 
bodies, and at its back part, the internal openings of the pai-ietal foramina. This 
surface is crossed, in front, by the coronal suture ; from before backwards, by the 
sagittal ; behind, by the lambdoid. 

Base op the Skull. 

The Inferior Region, or Base of the Skull, presents two surfaces, an internal or 
cerelrral, and an external or basilar. 

The Internal or Cerebral Surface (fig. 62) presents three fossoB, on each side, 
called the anterior, middle, and posterior fossae of the cranium. 

The Anterior Fossa is formed by the orbital plate of the frontal, the cribriform 
plate of the ethmoid, the ethmoidal spine and lesser wing of the sphenoid. It is 
the most elevated of the three fossag, convex externally where it corresponds to 
the roof of the orbit, concave in the median line in the situation of the cribriform 
plate of the ethmoid. It is traversed by three sutures, the ethmoido-frontal, ethmo- 
sphenoidal, and fronto-sphenoidal; a-nd lodges the anterior lobe of the cerebrum. 
It presents, in the median line, from before backwards, the commencement of the 
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groove for the superior longitudinal sinus, and the crest for the attachment of the falx 
cerebri ; the foramen caecum, an apertui*e formed by the frontal bone and the crista 
galli of the ethmoid, which, if pervious, transmits a small vein from the nose to the 
superior longitudinal sinus ; behind the foramen ca^urn, the crista galli, the posterior 
margin of which affords attachment to the falx cerebri ; on either side of the crista 
galli, the olfactory groove, which supports the bulb of the olfactmry nerve, and is 
perforated by three rows of oiifices for its filaments, and in front by a slit-like 

62. — Base of the Skull. Inner or Cerebral Surface. 
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opening, for the nasal branch of the ophthalmic nerve. On the outer side of each 
olfactory groove are the internal openings of the anterior and posterior ethmoidal 
foramina ; the former, situated about the middle of the outer margin of the olfac- 
tory groove, transmits the anterior ethmoidal artery and the nasal nerve, which 
runs in a depression along the surface of the ethmoid, to the slit-like opening above 
mentioned ; whilst the posterior ethmoidal fonimen opens at the back part of this 
margin undei- cover of the projecting lamina of the sphenoid, and transmits the 
posterior ethmoidal artery and vein to the posterior ethmoidal cells. Further back 
in the middle line is the ethmoidal spine, bounded behind by an elevated ridge, 
separating two longitudinal grooves which support the olfactory nerves. The ante- 
rior fossa presents, hitei^ally, eminences and dejiressions for the convolutions of the 
brain, and groovt^s for the lodgment of the anterior meningeal arteries. 

The Middle Fossa^ somewhat deeper than the preceding, is uari*ow in the middle 
and becomes wider as it expands latei*ally. It is bounded in front by the posterior 
margin of the lesser wing of the sphenoid, the anterior clinoid process, and the 
anterior margin of the optic groove; behind, by the upyer border of the [letrous 
portion of the temporal, and basilar suture ; exttjrnally, by the squamous portion 
of the temporal, and anterior inferior angle of the parietal bone, and is sejiarated 
from its fellow by the sella Turcicii. It is traversed by four sutures, the squamous, 
siJieno-parietal, spheno-teniporal, and petro-sphonoidal. 

In the middle line, from before backwards, is the optic groove, which supports 
tlie optic commissure, and teiniinates on each side in the optic foramen, lor tlio 
passage of the optic nerve and ophthalmic artery ; behind the ojitic groove is the 
olivary process, and latei*ally the anterior clinoid pi*ocesses, to which are attached 
the folds of the dura mater, which form the cavernous sinuses. Sepaiating the 
middle fosse© is the sella Turcica, a deep depression, which lodges the pituitary 
gland, bounded in front by a small eminence on either side, the middle clinoid 
process, and behind by a broad square plate of bone, surmounted at each superior 
angle by a tubercle, the posterior clinoid pi*ocess ; beneath the latter process is a 
groove, for the sixth nerve. On each side of the sella Turcica is the cavernous 
gi'oove; it is broad, shallow, and cuived somewhat like the italic letter^; it 
commences behind at the foramen lacei urn medium, and terminates on the inner 
side of the anterior clinoid piocess. This groove lodges the cavernous sinus, the 
internal carotid artery, and the nerv€‘s of the orbit. The sidts of the middle 
fossa are of considerable depth ; they present emincuices and depressions for the 
middle lobes of the brain, and grooves for the branches of the middle meningeal 
artery; the latter commence on the "outer side of the foramen spinosurn, and 
consist of two large branches, an anterior and a posterior ; the former passing 
upwards and forwards to the anterior inferior angle of the parietal hone, the 
Litter passing upwards and backwar<ls. Tho following foi’amina may also be seen 
from before backwards. Most anteiioiiy is the foramen lacerum anterius, or 
sphenoidal fissui% formed above l>y the lesser wing of the sphenoid ; below, by 
the greater wing ; internally, by the body of the sphenoid ; and completed exter- 
nally by the orbital plate of the frontal bone. It iiunsmits tlie third, fourth, the 
three branches of the ophthalmic division of the fifth, the sixth nerve, and the 
ophthalmic vein. Behind the inner extiemity of the sphenoidal hssme is the 
foramen rotundum, for the passage of the second division of the fifth or superior 
maxillary nerve ; still more posteriorly is seen a small orifice, the foramen 
Vesalii, an opening, situated between the foramen rotundum and ovale, a little 
internal to both ; it varies in size in different individuals, and is bften absent ; 
when present, it transmits a small vein. It opens below in the pterygoid fossa, 
just at the outer side of the scaphoid depression. Behind and external to the 
latter opening is the foitimen ovale, which transmits the third division of the fifth 
or inferior maxillary nerve, the small meningeal artery, and the small ])etrosal 
nerve. On the outer side of the foramen ovale is the fommen spinosurn, for the 
passage of the middle meningeal artery ; and on the inner side of the foramen 
ovale, the foi'amen lacerum medium. The lower part of this apertvfre is filled up 
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with cartilage in the recent state. Tlie Vidian nerve pierces this cartilage. On the 
anterior suriiice of the petrous portion of the temporal bone is seen, fi'om without 
inwards, the eminence caused by the projection of the supei-ior semicircular canal, 
tlie groove lefiding to the hiatus Fallopii, for the transmission of the petrosal bi’ancli 
of the Vidian nerve; beneath it, the smaller groove, for the passage of the smaller 
petrosal nerve ; and, near the apex of the bone, the depi*ession for the Gasserian 
ganglion, and the orifice of the carotid canal, for the passage of the internal ciirotid 
artery and carotid plexus of nerves. 

The Posterior Fossa, deeply concave, is the largest of the three, and situated 
on a, lower level tJian either of the pi*eceding. It is formed by the occipital, the 
petrous and mastoid portions of the tcmiporal, and the j)ostei‘ior inferior angle of 
the parietal bone ; is crosst'd by three sutures, the petro-occii»ital, priasto-occipital, 
and masto-pari( till ; and lodges the cerelKllum, pons Varolii, and medulla oblon 
gata. 1 1 is sepai’atod from the middle fossa in the median line by the hasilar 
suture, and on eacli side by the superior border of the petrous poition of tlie 
temporal boiu^. This border serves for the attachment of the tentorium cen belli, 
is grooved (*xternally for the superior petrosal sinus, and at its inner extremity pre- 
sents a noicli, upon vvhicli rests the fifth nerve. The circumference of the fossa is 
bouiidtul posteriorly by the grooves for the lateral sinuses. In the centre of this 
f( ssa is the foramen magnum, bounded on either side by a icugh tubeide, wliicli 
gives attachment to tlie odontoid ligaments ; and a little above those are seen 
the internal openings of tlie anh^rior coTidyloid foramina. In fiont of the foramen 
magnum is the liasilar process, gr*ooved for the support of the medulla oblongata 
and pons Varolii, and articnilating on each side with the petrous portion of the 
temjioral bone, foimiing the pcdro-occipital suture, the anterior half of which is 
gi’ooved for the inferior petrosal sinus, the posterior half being encroached upon by 
the foramen lacerum posterius, or jugular foramen. This foramen presents thi'ce 
compartments; through the anterior the inferior petrosal sinus passes, through 
the posterior the lateral sinus and some meningeal arteries, and thi*ough the 
middle the eighth pair of nerves. Above the jugular foramen is the internal 
auditory meatus, for the facial and auditory nerves and auditory artery ; behind 
and external to this is the slitdike opening leading into the aqua^ductus vestibuli ; 
whilst between the two latter, and near the superior border of the petrous por- 
tion, is a small tiiangnlar dejiression which lodges a process of the dura mater, 
and occasionally transmits a small vein into the substance of the bone. Behind 
the foi'amen magnum are the inferior occipital fossse, which lodge the hemis|Ji^res 
of the cerebellum, separated from one another by the internal occipital crest, 
which serves for the attachment of the falx cerelxdli, and lodges the occipital 
sinuses. The posterior fossai are surmounted, above, by the deep transverse 
grooves for the lodgment of the lateral sinuses. These channels, in their 
[>assage outwards, groove the occipital bone, the posterior inferior angle of the 
parietal, the mastoid portion of the temporal, and the occipital just behind the 
jugular foramen, at the back pai*t of which they terminate. Where this sinus 
grooves the mastoid part of the temporal bone, the orifice of the mastoid foramen 
may be seen : and, just previous to its termination, it has opening into it the 
posterior condyloid foramen. Neither foramen is constant. 

The External Surface of the Base of the Skull (fig. 63) is extremely irregular. 
It is bounded in front by the incisor teeth in the upper jaws ; behind, by the 
suj>erior curved lines of the occipital bone; and laterally by the alveolar arch, the 
lower border of the malar hone, the zygoma, and an iraaginaiy line, extending 
from the zygoma to the mastoid pi*oces8 and extremity of the superior curved line 
of the occiput. It is formed by the palate processes of the superior maxillary and 
palate bones, the vomer, the pterygoid processes, under surface of the great wing, 
spinous processes and part of the body of the sphenoid, the under surface of the 
squamous, nuistoid, and petrous portions of the temporal, and the under surface of 
file occipitiil bone. The^ •anterior part of Jbhe base of the skull is raised alwve the 
level of the rc of this am face (when the skull is turned over for the purpose of 
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examination), surrounded by the alvecdar process, which is thicker tehind tlian in 
fi-ont, and excavated l)y sixteen depressions for lodging the teeth of the upiier 

63— Base of the Skull. External Surface. 
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ja»v ; the cavities varying in (h^pth and size according to the teetli they contain. 
Immediately behind the incisor teeth is the anterior palatine fossa. At the bottom 
of this fossa may usually be seen four apertures, two placed laterally, which open 
above, one in tlie floor of each nostril, and transmit the posterior palatine vessels, 
and two in the median line of the intermaxillary suture, one in front of the other, 
the anterior transmitting the left, and the posterior (the larger) the right naso- 
palatine nerve. These two latter canals ai’e soiiuitinies wanting, or they may 
join to form a single one, or one of them may open into one of the latei’al canals 
above referred to. The palatine vault is concave, nneveii, pcrfoi-ated by numeious 
foramina, marked by depressions for the palatal glands, and crossed by a criuaal 
suture, formed by the junction of the four bones of which it is composed. One or 
Imip small foramina, in the alveolar margin behind the incisor teeth, occasionally 
se^n in the adult, almost constant in j^onng subjects, are called the incisive 
foratihina ; they transmit nei'ves and vessels to the incisor teeth. At each ])os- 
terior angle of the liard palate is the posterior j)alatine foramen, for the transmission 
of the posterior palatine? vessels and descending palatine nerves, and running 
forwards and inwards from it a gioove, which lodges the same vessels and nerve. 
Behind the postex'ior palatine foi*ameii is the tuberosity of the palate bone, perforated 
by one or more ac(H^ssory posterior palatine canals, and mai*ked by the commence- 
ment of a ridge, which runs transversely inwards, and serves for the attachment of 
the tendinous expansion of the Tcjiisor palati miiscki. Projecting backwards fi*om 
tlie centre of tlio posterior border of the hard palate is the posterior nasal spine, 
for the fittachment of tlio Azygos uvulje. Behind and above the hard palate is the 
jiosterior aperture of the narcs, <livided into two parts by the vomer, bounded 
above by the body of the splieuoid, below by the hoi*izontal plate of the palate 
boxie, and laterally by the pterygoid processes of the sphenoid. Eacli aperture 
measui’os about an inch in the vertical, and half an incli in the transverse dii*ec- 
tion. At the base of the vomer may he seen the expanded alae of this bone, 
rcKieiving between them the rostrum of the sphenoid. Near the lateral inaigins 
of the vomer, at tlie root of the pterygoid processes, am tlie pterygo -palatine 
canals. The pterygoid j^rocess, which bounds the 2>osterior narcs on each side, 
jirosents near its base tlu^ jiterygoid or Vidian canal, for the Vidian nerve and 
artery. Eac.h jirociess consists of two jilates, which bifurcate at the (‘xtremity to 
I'oceive tlie tulierosity of the jialatc bone, ami are sepai*ated behind by the pterygoid 
fossji, whicli lodges the Internal jitorygoid muscle. The internal jdate is long and 
narrow, ju-esenting on the outci* side of its base the scajihoid fossa, for the origin 
of the Tiuisor palati muscle, and at its extremity the hamular process, around which 
th(^ tiuidou of this muscle turns. The external jiterygoid plate is broad, foiins the 
innei* houudary of tlie zygomatic fossa, and affords attachment, by its outer surface, 
to the Kxba-iial ptiJiygoid muscle. 

Behind the nasal fossie in the middle lino is the basilar surfime of the occipital 
bone, jiresenting in its centre the pharyngeal sjiine for the attachment of the 
Superior constriettor muscle of the pharynx, witli dejiressions on each side for the 
insc^rtion of the llectus capitis anticus major and minor. At the base of the external 
pterygoid j date is the foramen ovale ; Ixjhind this, the foramen spinosum, and the 
jirominent spinous process of the sphenoid, which gives .attachment to the internal 
lateral ligament of the lower jaw and the Laxator tympani and Tensor palati muscles. 
External to the spinous jirocess is the glenoid fossa, divided into two parts by the 
Glaserian fissure (ji. 30), the anterior portion concave, smooth, bounded in front by the 
eminentia articularis, and serving for the articulation of the condyle of the lower 
jaw; the posterior poi-tion rough, bounded behind by the vaginal process, and serving 
for the reception of part of the parotid gland. Emerging from between the lamina 
of the vaginal process is the styloid process ; and at the base of this process is the 
stylo-mastoid foramen, for the exit of the facial nerve, and entrance of the stylo- 
mastoid artery. External to the stylo-mastoid foramen is the auricular fissure for 
the auricular^branch of the pneumogast^ic, bounded behind by the mastoid process. 
Upon the inner side of the mastoid process is a deep groove, the digastiic fossa ; 
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anti a little more internally, the occipital gi*oove, for the occipital artoiy. At the 
base of the internal pterygoid plate is a large and somewhat triangular aperture, 
the foramen lacerum medium, bounded in front by the great wing of the sphenoid, 
Ixdnnd by the apex of the petrous portion of the temporal bone ; Jind internally by 
tlie body of the sphenoid and basilai* pi-ocess of the occipital bone ; it j^rosents in 
front the posterior oiifice of the Vidian canal, behind, the aj)crture of the carotid 
cjiujil. Tlio basilar surface of tliis opening is filled up in the i-ecent state by 
a fibro-cai"tilaginous substance; across its njjptu* or cerebral aspect pass tlie 
internal carotid artery and Vidian nerve. External to this aperture, the p(‘tr*o- 
sphenoidal suture is obseiw^al, at the outer teanination of wliirh is seen tlie 01 ilico 
of the canal foi* the Eustachian tube, aud that for the Tensor tynipaiii iiius(*le. 
Behind this suture is seen the under surface of the petrous portion of the toiii- 
poral bone, pre^senting, fi*om within outwards, the (piadrilateral loiigli surlaeo, 
part of which affords attachment to tlie J^evatoi' palati and Tensor tyinpani 
muscles; external to this surface tlie orifices of tlxi carotid canal and the 
aquaxliictus cochleae, the Ibi’mer ti*ansinitting the intoi’iiaf carotid arteiy ami the 
ascending branches of tlie superior ceiwical ganglion of tlie syinpathelic, tla^ latter 
sol ving for the jiassago of a small ai*tery and vein to the codilea. Jhdiind tlu^ 
carotid canal is a large aperture, the jugular fossa, formed in front by the petrous 
poT-tion of the tempoi'nl, and beliind by the occijntiil ; it is generally largiu* on the 
right than on the left side ; and is divideil into three compartments by j^rocessi^s of 
<lura mater. The antcuior is for tlie jiassage of the inferior petrosal sinus ; the poste- 
rior for the latci'al sinus and some meningeal branches from the occipital and asceiub 
ing pharyngeal arteries; thi^ central one for the throe divisions of the eighth pair 
of nerves. On the ridge of hone dividing the carotid canal from the jugular fossa, 
is the small foramen for the transmission of the tympanic nerve ; and on the outtjr 
wall of the jugular foramen, near the root of the styloid process, is the small apiu*- 
t-nro for the transmission of Arnold’s nervci. Behind tla^ basilar surface of the (xjci- 
j)ita.l l)one is the f(.)i‘amen magnum, hounded on e^idi side by the condyles, rough in- 
t-eriially for the attjichment of tlie alar ligaments, and presenting externally a rough 
surfa(;o, the jugular process, which serves for the attachment of the Rectus lateralis. 
On eith(jr side of ea(dj condyhi anteriorly is the anterior condyloid fossa, perforated 
by tlie anterior condyloid foramen, foi* the jiassage of the hypoglossal muwe. Jiehiiid 
each condyle ai'o the posteiaor condyloid fossie, perforated on one or both sides hy 
the posteiior condyloid foramina, fur the transmission of a v(^in to tlie lateral 
sinus. Behind th(i foramen ma.gnurn is the external occipital crest, terjniuating 
above at tluj external occipital protubei’aiice, whilst on each side are seen the 
superior and inferior curved lines ; these, as well as the surfaces of bone betwemi 
them, are rough fdr the attachment of the muscles, whicli are enumerated on 
page 20. 


Latehal Region op the Skull. 

The Lateral liecfion of the Skull is of a somewhat triangular form, the base of 
tlie triangle being foimed by a lino oxtonding from the exteimal angulai* jirocess 
of the frontal bone along tlie temporal ridge backwards to tbe outc'r extremity of 
the superior curved lino of the occiput : and the sides by twf) lines, the one drawn 
downwards and backwards from the external angular process of the frontal bone 
to the angle of the lower jaw, the other from the angle of the jaw upwards and 
hac;kwards to the extremity of the sujierior curved line. This ngion is divisildo 
into three portions, temporal, mastoid, and zygomatic. 

* The Temporal Fossa. 

The Ternpored fossa is bounded above and behind by the temporal ridge, which 
extends from the external angular process of the frontal upwards and bnckwaids 
•*u;ross the frontal and parietal bones, curvipg downwards behind to teiminate at 
the posterior root of the zygomatic process. In front, it is bounded by the frontal, 

F 2 
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malar, and great wing of the sphenoid : externally, by the zygomatic arch, formed 
conjointly by the malar and temporal bones; below, it is separated from the 
zygomatic fossa by the pterygoid ridge, seen on the outer sutface of the great 
wing of the sphenoid. This fossa is formed by five l)one.s, part of the frontal, 
great wing of the sphenoid, paiietal, squamous portion of the temporal, and malar 
bones, and is traversed by five sutures, the transverse facial, coronal, spheno- 
parietal, squamo-parietal, and squamo-sphenoidal. It is deeply concave in front, 
convex behind, traversed by grooves which lodge branches of the deep temporal 
ai-teries, and filled by the Temporal muscle. 

64. — Side View of the Skull. 
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TJie Mastoid Portion of the side of the skuU is boxinded in front by the anterior 
root of the zygoma ; above, by a lino which runs from the posterior root of the 
zygoma to the end of the maato-parietal sutui*e ; behind and lielow, by the masto- 
occipital suture. It is formed by the mastoid and part of the squamous and petious 
portions of the temporal bone ; its suiiace is convex and rough for the attachment 
of muscles, and presents, from behind forwards, the mastoid foiumen, the mastoid 
process, the external auditoiy meatus, surrounded by the auditory process, and, most 
anteriorly, the glenoid fossa, bounded in front by the eminentia articularis, behind 
by the vaginal pi*ocess. 

Ttai Zygomatic Fossa. * 

The Zygomatic fossa is an irregularly shaped cavity, situated below, and on the 
inner side of the zygoma ; bounded, in front, by the tuberosity of the superior 
maxillary bone and the ridge which descends from its malar process ; behind, by 
the posterior border of the pterygoid process; above, by the pterygoid ridge on 
the outer surface of the great wing of the sj)henoid and squamous poi'tion of the 
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temporal ; below, by the alveolar border of the superior maxilla ; internally, by the 
external pterygoid plate ; and externally, by the zygomatic arch and ramus of the 
jaw. It contains the lower part of the Temporal, the External, and Internal 
pterygoid muscles, the internal maxillary artery, the inferior maxillary nerve, and 
their branches. At its upper and inner part may be observed two fissures, the 
spheno-maxillary and pteiygo-maxillary. 

The Spheno-maxillary fivssure, horizontal in direction, opens into the outer and 
back part of the orbit. It is formed above by the lower border of the orbital 
siuface of the great wing of the sphenoid ; l>elow, by the external border of the 
orbital surface of the superior maxilla and a small part of the palate bone ; 
externally, by a small part of the malar bone ; internally, it joins at right angles 
with the pterygo-maxillary fissure. This fissure opens a communication from 
the oibit int(j three fossaj, the tom|K)i*al, zygomatic, and sphono-inaxillary ; it 
tiansmits the superior niaxilhury nerve and its orbital biaiich, the infi-aorbital 
artery, and ascending branches from MeckeFs ganglion. 

The J cr y g 0-7! i axillary fissure is vertical, and desce#ids at I’ight angles from 
the inner extremity of the jireceding ; it is an elongated interval, formed by the 
divergence of the superior maxillary bone fiom the pterygoid process of the 
sphenoid. It serves to connect the spluino-maxillavy fossa with tlie zygomatic, and 
transmits brandies of the internal mjixillary ai‘t(,Ty. It foims the entrance from 
the zygomatic fossa to 

The Spheno-Maxillary Fossa. 

The Spheno-maxillary fossa, is a small triangular sj)ace situated at tlie angle of 
junction of the spVicno-niaxillary and pterygo-maxillary fissures, and placed lieneatb 
the apex of the orbit. It is formed above by the under surface of the body of 
the sphenoid or by the oibital plate of the palate bone ; in front, liy the superior 
maxillary hone; behind, by the pterygoid process of the sphenoid; internally, l)y 
th(i vertical plate of the palate. This fossa has three fissuies terminating in it, 
th(3 sphenoidal, sjdicno- maxillary, and pterygo-maxillaiy ; it coinmunicatcs with 
three fossae, tlie orbital, nasal, and zygomatic, and with the cavity of the cranium, 
and has opening into it five foramina. Of these there are three on the posterior 
wall; the foramen rotundum above; below, and internal to this, the Vidian, and 
still moi’C inferior and inteinal, the pteiygo-palatine. On the inner wall is the 
spheno-palatine foramen by which the spheno-maxillaiy communicates with the 
naaal fossa, and below is the superior orifice of the posteiior palatine canal, besides 
occasionally the orifices of two or three accessory posterior palatipe oanal{:S. ' 

Antekiob Region of the Skui.l. 

The Anterior Region of the Skull, which foims the face, is of ap oval form, 
presents an irregular suiface, and is excavated for the inception of the two prin- 
cipal organs of sense, the eye and the nose. It is bounded above by the nasal 
eminences and maigins of the orbit l>olow, by the prominence of the chin ; on each 
side, by the malar bone, and anterior margin of the mmus of the jaw. In the 
median line are seen from above downwards, the nasal omiuences, which indicate 
the situation of the frontal sinuses ; and diverging fiopi which uro the supciciliary 
lidgos which support the eyebrows. Beneath the nasal eminences is the arch of 
the nose, formed by the nasal Ixines, and the pasgl piocesses of the superior 
maxillary. The nasal arch is convex from aide to side, concave from above 
downwards, presenting in the median line the internasal suture, foimed between 
the nasal bones, laterally the naso-maxillary suture, formed between the m^l bone 
and the nasal process of the superior maxillary bone, both those sutures terminating 
above in that part of the transverse suture which connects the nasal bonf s and 
rtasal processes of the superior maxillary with the frontal. Below the nose is seen 
the opening of the anterior nares, which is heait-shaped, with the n&.rrow end 
upwards, and presents laterally the thin shai*p margins serving for the atteibbrnent 
of the lateral cartilages of the nose, and in the middle line below, a prominent 
process, the anterior nasal spine, bounded by two deep notches. Below this is tlie 
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intermaxillary suture, and on each side of it tho incisive fossa. Beneath this fossa 
is the alveolar process of the upper and dower jaw, containing the incisor t^eth, and 
at the lower part of the median line, the symphysis of tho chin, the mental eminence, 
and the incisive fossa of the lower jaw. 

Oil each side, proceeding from alcove downwards, is the supraorbital ridge, 
terminating externally in the external angular process at its junction with the 
malai*, and iuteiiially in the internal angul^i* process ; towards the inner third of 


65. — Anterior Begion of the Skull. 



this I’idgo is the supraorlntal notch or fommen, for the passage of the supra- 
oi‘bital vessels and nerve, and at its inner sidb a slight depression for the attach- 
ment of the pulley of the Superior oblique muscle. Beneath the supraorbital* 
ridge is the ojx^ning of the orbit, bounded externally by the orbital ridge of the 
malar bono ; below, by the orbital ridge formed by the malar, superior maxillary, 
and lachrymal bones j internally, by the nasal process of the superior maxiliary, 
and the internal angular process of the frontal bone. On the outer side of the 
orbit is the quadrilat»eral anterior surface of the malar bone, perforated by one or 
two small malar foramina. Below the inferior margin of the orbit is the infra- 
orl)itiil foramen, the termination of the infraorbital canal, beneath this the 

canine fossa, which gives attachment to the Levator anguli oris; l>ounded below 
by the alveolar processes,’ containing the teeth of the upper and lower jaw. Beneatk 
the alveolar arch of the lower jaw is the mental forameq for the passage of the men- 
tal nerye and artery, the external oblique line, and at the lower border of the bone, 
at the point of junction of the body with the mmus, a shallow groove for the passage 
of the fkcial artery. 
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Tub Orbits. 

Tlie orbits (fig. 65) are two quadrilateral pyrairiidal cavities, situated at the 
upper and anterior part of the face, their bases being directed forwards and out- 
wards, and their apices backwards and inwards. Eacli orbit is formed of seven 
bonas, the fronttil, sphenoid, ethmoid, superior mamillary, malar, lachrymal, and 
jialate ; but three of these, the frontal, ethmoid, and sphenoid, enter into the for- 
mation of both orbits, so that the two c^ivities are formed of eleven lx)nes only. Each 
cavity j)resents for examination a roof, a flooi*, an inner and an outer wall, four 
angles, a circumference or base, and an apex. The Hoof is concave, directed down- 
wards and forwards, and formed in fi'ont l)y the orbital plate of tlio frontal ; behind 
by the lesser wing of the sphenoid. This surface piesents internally the depression 
for the fibro-cartilaginous pulley of the Superioi* oblique muscle; externally, the 
depression for the lachrymal gland ; and post(?riorly, the suture connecting the 
frontal and h^sscr wing of the sphenoid. 

The Floor is nearly flat, and of less extent tlian the rcibf ; it is formed chiefly by 
the orbital pi'ocess of the superior maxillary ; in front, to a small extent, by the 
oi'bital process of the malar, and behind, by the orbital surface of the palate. Tliis 
surface })rosents at its anterioi* and inteinal just external to the lachrymal 

canal, a d(^j)ression for the attachment of the Inferior oblicjue niusdcj ; extcirnally, 
the sutui hetween the malar and superioi* maxillary hones ; near its middle, thcj infra- 
orbital groove ; and postc^riorly, the suture between the maxillary and palate bones. 

The Inner Wall is flattened, and foimed fi*om before backwards by the nasal pro- 
cess of tlK.*! superior maxillaiy, the lachrymal, os planum of the ethmoid, and a small 
part of the body of the sphenoid. This surface presents the lachiymal gi’oove, and 
ci-est of the hichr^Tnal bone, and the sutures connecting the ethmoid with the lachiy- 
mal bone in front, and the sphenoid behind. 

The Outer Wall is foianed in front by the oid)ital process of the malar hone ; be- 
hind, by the orbital plate of the sphenoid. On it are seen the orifices of one or two 
malar canals, and the suture connecting the sphenoid and malar bones. 

A'nf/les, The su2>erior external arufle is formed by the junction of the u])per and 
outer w^alls; it j)ri‘seiits, fiom before backw^ards, the suture connecting the frontal 
w ith the malar in fi'ont, and with the orbital plate of the sj)henoid btdiind ; quite 
posti*riorly is the foramen lacerum anterius, or sphenoidal fissure, which transmits 
the third, fourth, the ophthalmic division of the fifth and the sixth nerves, and tlie 
o{)hthalmic; vein, ^fhe superior internal awjle is foimed by the junction of the upper 
and inner wall, and ])resent^ the suture connecting the fronfiil bone with Clic lachry- 
mal in front, and with the ethmoid behind. This suture is peiibrated- by two 
foramina, the anterior and posterior ethmoidal, the former ti’ansrnitting the anterior 
ethmoidal artery and nasal nerve, the latter the posterior ethmoidal arteiy and vein. 
The inferior external anf/le^ formed by the junction of the outer w^all or floor*, pre- 
sents the spheno-maxillary fissure, which transmits the infraorbital vessels and 
nerve, the ascending branches frouj the spheno-palatine ganglion, and the orbital 
branch of the superior maxillary nerve. The inferior internal angle is formed by 
the union of the lachrymal and os planum of the ethmoid, with the superior 
maxillary and palate bones. The circumference^ or base, of the orbit, quadrilatei*al 
in forjQ, is bounded above by the supniorbital arch ; below, by the anterior border 
of the orbital plate of the malar, superior maxillaiy, and laclirymal bones ; exter- 
nally, by tlie external angular process of the frontal and the malar bones ; internally, 
by the internal angular process of the frontal, and the nasal process of the superior 
maxillary. The circumference is marked by three sutures, the fronto-maxillary 
internally, the frofito-malar externally, and the malo-maxillary below ; it contributes 
,to the formation of the lachrymal groove, and presents, abgve, the supraorbifiil notch 
(or forjwnen), for the passage of the supraorbital artery, veins, and nerve. The apex^ 
situat^ at the back of the orbit, corresponds to the optic foramen, a short circular 
canal, which transmits the optic nerve and ophthalmic artery. It will thui^ be seen 
that there are nvm openings communicating with each orbit, viz. the optic, foramen 
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lacerum anterius, spheno-maxillary fissure, supraorbital foramen, infraorbibil canal, 
anterior and posterior ethmoidal foramina, malar foramina, and lachrymal c«anal. To 
these may be added the external orbital foramina, when present. 


The Nasal Fossae. 


The Nasal Fossm sre two large irregular cavities, situated on either side of the 
middle line of the face, extending from the base of the cranium to the roof of the mouth, 
and separated from each other by a thin vertical septum. They communicate by two 
large a])ertures, the anterior nares, with the front of the face ; and with the pha- 
rynx behind by the two posterior nares. These fossse are much narrower above 
than below, and in the middle than at the anterior or posterior oi>enings : tlieir 
depth, which is considerable, is much greater in the middle than at either extremity. 
Each nasal foss,a communicates with four sinuses, the frontal above, the sphenoidal 
behind, and the maxillary and ethmoidal on either side. Each fossa also commu- 
nicates with four cavities with the orbit by the lachrymal canal, with the mouth 
by the anterior palatine canal, with the craninm by the olfactory foramina, and 


66. — Roof, Floor, and Outer Wall of Nasal Fossa. 
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with the spheno-maxillary fossa by the s])heno-palatine foramen ; and they occa- 
sionally communicate with each other by an aperture in the septum. The bones 
entering into their formation are fourteen in number : three of the craniuih, the 
frontal, sphenoid, and ethmoid, and all the bones of the face, excepting the malar and 
lower jaw. Each cavity is bounded by a roof, a floor, an inner and an outer wall. 
The iipper wall, or roof (fig. 66), is long, narrow, and concave from before back- 
wards ; it is formed in front by the nasal bones and nasal spine of the frontal, which 
urc*, directed downwards and forwards ; in the middle, by the cribriform lamella of 
the ethmoid, which is horftontal ; and behind, by the under surface of the body of 
the sphenoid, and sphenoidal turbinated bones, which are directed downwards and 
backwards. This surface presents, from before backwards, the internal aspect of 
the nasal bones ; on their outer side, the suture formed between the nasal bone and 
the na^al process of the superior maxillary; on their inner side, the elevated crest 
whi^h receives the nasal spine ot the frontal, and the per|>endicular plate of the 
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ethmoid, and articulates with its fellow of the opposite side ; whilst the surface of 
the bones is perforated by a few small vascular apertures, and presents the longi- 
tudinal groove for the nasal nerve ; further back is the transvei'se suture, connect- 
ing the frontal with the nasal in front, and the ethmoid behind, the olfactory 
foramina and nasal slit on the under surface of the cribriform plate, and the suture 
between it and the sphenoid behind : quite posteriorly are seen the sphenoidal 
turbinated bones, the orifices of the sphenoidal sinuses, and the articulation of the 
ahe of the vomer with the under surface of the body of the sphenoid. 

The jloor is flattened fiom before backwards, concave from side to side, and 
wider in the middle than at either exti*omity. It is formed in front by the palate 
process of the superior maxillary ; behind, by the palate pi-ocess of the j)alate bone. 
This surface presents, from before backwards, the anterior nasal spine ; behind 
this, the upper orifice of the anterior palatine canal ; internally, the elevated CT*est 
which articulates with the vomer ; and l)ehind, the suture between the palate and 
superior maxillary bones, and the posterior nasal spine. 

The inner walll ov septum (fig. 67), is a thin vertical partition, which separates 
the nasal fossa? from one ainother; it is occasionally perforated, so that the fosscQ 


67. — Inner Wall of Nasal Fossae, or Septum of Nose. 



communicate and it'" is frequently deflected considerably to one side. It is formed, 
in fj orit, by the crest of the nasal bones and nasal spine of the frontal ; in the middle, 
by the perpendicular lamella of the ethmoid ; behind, by the vomer and rosti-urn of 
the sphenoid ; below, by the ci*est of the superior maxillary and palnte bones. It 
l)resent8, in front, a large triangular notch, which receives the triangular cartilage 
of the nose; above, the lower oiifices of the olfactory canals; and behind, the 
guttural edge of the vomer. Its surface is marked by numerous vascular and 
nervous canals and the groove for the naso-palatine nei ve, and is traversed by 
sutures connecting the bones of which it is formed. 

The outer wall (fig. 66) is formed, in front, by the nasal process of the superior 
maxillaiy and lachrymal bones ; in the middle, by the ethmoid and inner surface of 
the superior maxillary and inferior turbinated bones ; behind, by the verfical plate 
of the palate bone, and the internal pterygoid plate of the sphenoid. This sur- 
face presents thi'ee in^egular longitudinal passages, or rneatmes, f{>rmed between 
three horiaontal plates of bone that spring from it; they am termed the superior, 
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middle, and inferior meatuses of the nose. The superior the smallest of 

the three, is situated at tlio upjKir and back part of each nasal fossa, occupying the 
posterior third of the outer wall. It is situated between the superior and middle 
turbinated bones, and has opening into it two foramina, the spheno-palatine at jbhe 
back of its outer wall, and the posterior ethmoidal cells at the front part of the uppei* 
wall. The opening of the sphenoidal sinuses is usually at the upper and back 
part of the nasal fossfe, immediately behind the suj>erior turbinated bone. The 
middle mt atus is situated between the middle and inferior tuibiuated bones, and 
occiipios the posterior two-thiids of the oiiter wall of the nasal fossa. It presents 
two ai)ertums. In front is the orifice of the inluudiVnilum, by which the middle 
mejitus communiCfites with the anteiior ethmoidal cells, iind through these 'with 
tlie frontal sinuses. At the centre of the outei* wall is the orifice of the antium, 
wliich vaiies somewhat as to its exact position in different skulls. The inferior 
mmiusy the largest of the tliree, is the space between the inferioi’ turbinated bone 
and the floor of tlii^ nasal fossa. It extends along the entire length of the outei* 
wall of the nose, is broadr^r in fiont than Ixihind, and piesents anteriorly the lower 
orifice of the lachrymal canal. 

Os IIyoides. 

The Hyoid ])ono is named from its resemblance to the Greek ITpsilon ; it is 
also called tlie Ivwjnal how.^ hecaiise it supports the tongue, and gives attachment 
to its numerous inusclos. It is a bony ai-ch, shaped like a hoi*se-shoe, and con- 
sisting of live segm(‘rits, a body, two gieater coimua, and two lesser cornua. 

The Body forms tlie cf‘utial part of the l)onc, and is of a (Quadrilateral foim * its 
anterior siirfaco (tig. 68), convex, 
diivcted forwards and upwards, is 
divided into two parts by a verti- 
cal i*idg(% which descends along 
the median line, and is crosscnl at 
right angles by a horizontal ridge, 
so that this surface is divided into 
four muscular depressions. At 
the point of meeting of tliese two 
linos is a prominent elevation, the 
tubercle. The portion above the 
hoi'izontal ridge is directed up- 
wards, and is sometimes described 
as the supeiior border. Tlie an- 
terior surface gives attachment 
to the Geiiio-hyoid in the gi'eater 
part of its extent ; above, to the 
Genio-hyo glossus ; lielow*, to Ihe Mylo-hyoid, Stylo-hyoid, and aponeurosis of the 
Digastric (supra-liyoid aponeurosis) ; and between these to part of the Hyp-glossus. 
The posterior surface is smooth, concave, directed backwards and downwards, and 
separated from the epiglottis by the thyro-hyoid membiane, and by a quantity of 
loose areolar tissue. The super'ior border is rounded, and gives attachment to the 
thyio hyoid membrane, luid part of the Genio-hyo-glossi muscles. The irferior 
border gives attachment, in front, to the Sternohyoid ; behind, to part of the Thyro- 
hyoid, and to the Omo-hyoid at its junertion with the great cornu. The lateral 
surfaces are small, oval, convex facets, covered with cartilage for articulation with 
the greater cornua. 

The Greater Cornua project backwards fix)m the lateral surfaces of the body; 
they are flattened from above downwards, dimmish in size from before backwards, 
aiul terminate posteriorly in a tubercle for the attachment of the thyro-hyoid 
ligament. Their outer surface gives attachment to the Hyo-glossus; their upper 
border, to the Middle consttictor of the pharynx ; their lower border, to part of 
the Thyro-hyoid muscle. 


68. — Hyoid Bone, Anterior Surface (enlarged). 
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The Lesser Cornua are two small conical-shaped eminences, attached by their 
bases to the angles of junction between the body and greater cornna, and giving 
attacliment by their apices to the stylo-hyoid ligaments. In youth, the cornua aio 
ccyinected to the body by cartilaginous surfaces, and held together by ligaments ; 
in middle life, the body and greater cornua usually become joined ; and in old age, 
all the segments are united together, forming a single bone. 

Levelopine'iU. By five centres : one for the body, and one for each cornu. 
Ossification commences in the body and greater cornua towards the end of fietal 
life, those of the cornua first aj)pearing. Ossification of the lesser coniua com- 
mences some months after birth. 

Attachment of Muscles, Steriio-hyoicl, Thyro-hyoid, Omo-hyoid, aponeui'osis 
of the Digastricus, Stylo-hyoid, Mylo-hyoid, Genio-hyoid, Gonio-hyo-glossus, 
Hyo-glossus, Middle constrictor of the pharynx, and occasionally a few fibres of 
the Lingualis. It also gives attachment to the thyro-hyoideau membiane, and the 
stylo-hyoid, thyro-hyoid, and Lyo-epiglottic ligaments. 

THE THORAX. 

The Thomx, or chest, is an osseo-cartilaginous cage, intended to contain and 
protect the principal organs of rcispiration and circulation. * It is somewhat conical 
in shape, and is formed by the steinum and costal cartilages in front, the twelve ribs 
on each side, and the bodies of the dorsal vertebrae behind. 

The Sternum. 

The Sternum (figs. 69, 70) is a flat narrow boj)0, situated in the median lino of 
tlie front of the chest, and consisting, in the adult, of three poidions. It luis bt^en 
likened to an ancient sword : the uj>per piece, representing the handle, is termed tlie 
7 nannhrium ; tlu' middle and largest, juecci, which represents tlui chief pari of tliebladt;, 
is teiined the gladiolus \ and the inferior piece, which is likom>d to the }K>int of the 
sword, is termed the ensiforni or xiphoid appendix. In its natural position, its 
inclination is oblkpie from above, downwards, and forwards. It is flattened in front, 
concave behind, bi*oa.d alx)ve, becoming naiTOwed at tlie point where tlie first and 
secmid pieces arc connected; after which it again widens a little, and is pointed at 
its extremity. Its average length in the adult is six inches, being r.ather longer in 
ilie male than in the female. 

Tlie First Fiece, of the stcnium, or manuhriumy is of a somewhat triangular 
form, broad and thick above, naiTOw below at its junction with the middle piece. 
Its anterior surface^ convex from side to side, concave from above downwards, is 
smooth, and affords attachment oti ejich side to the Pectoralis major and sternal 
origin of the Sterno-clcido-mastoid muscle. In well-marked bones, the ridges 
limiting tlie attachment of these muscles are very distinct. Its posterior surfaa:, 
concave and smooth, affords attachment on each side to the Steiiio-hyoid find 
Sterno thyroid muscles. The supt^rior border, the thickest, presents at its ceiitie 
the iiiterclavicular notch ; and on each side, an oval articular surface, directed 
upwards, backwai-ds, and outwards, for articulj\tion with the sternal end of the 
clavicle. The inferior border presents an oval rough surface, covered in the 
r(x;ent state with a thin layer of cai*tilnge, for articulation with the second portion 
of the bone.’**' The lateral borders are marked above by an ai*ticular depression 

* The second piece of the sternum is united to the first either by an anmbiarthrodial 
jbint— a single piece of true fibro-cartilage uniting the segments — or by a diarthrodial joint, 
in which each bone is clothed with a distinct lamina of curtilage, adherent on one side, free 
and lined with synovial membrane on the other. In the latter case, the cartilage covering 
the gladiolus is continued without interruption orfto the cartilages of the second ribs. Mr. 
Rivington has found the diarthrodial form of joint in about one-third of the specimens ex- 
amined by him, M. Maisonneuve more frequently. It appears to be rare in cnildhood, and 
is formed, in Mr. Rivington’s opinion, from the amphiartlirodial form, by absolution. The 
diarthrodial joint seems to have no tendency to ossify at any age, while the amphiarthrodial 
is very liable to do so, and has been found ossified as early as thirty-four years of age, (See 
Rivington in ^ Mod. Ohir. TrauB./ vol. Ivii.) 
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for the first costal cartilage, and below by a sjnall facet, which, with a similar 
facet on the upper angle of the middle portion of the bon^, forms a notch for the I'e- 
ception of the costal cartilage of the second rib. These articular surfaces are sepa« 
ra^ed by a narrow curved edge, which slopes from above downwards and inwards. 

The Second Fiece of the sternum, or gladiolus^ considerably longer, narro'v^iter, 
and thinner than the first piece, is broader below than above. Its anterior surface 
is nearly flat, directed upwards and forwards, and marked by thi*ee transverse lines 
which cross the bone opposite the third, fourth, and* fifth articular depressions. 
These lines are produced by the union of the four separate pieces of which this 
part of the bone consists at an early period of life. At the junction of the third 
and fourth pieces is occasionally setin an orifice, the sternal foramen ; it varies in 
size and form in different individuals, and pierces the bone from before biick wards. 
This surface affords attachment on each side to the sternal origin of the Pectoralis 
majoi*. The posterior surface, slightly concave, is also marked by thioe transverse 
lines ; but they are less distinct than those in front : this surface affords attachment 
below, on each side, to the Tiiangularis sterni muscle, ^and occasionally pi*esents 
the postej-ior opening of the sternal foramen. The superior border prc^sents an oval 
surface ^or articulation with the manubrium. The inferior border is narrow and 
articulates with the ensiform appendix. Eiich lateral border presents at each 
superior angle a small facet, which, with a similar facet on the manubrium, forms 
a cavity for the cartilage of the second rib ; the four succeeding angular depressions 
receive the cartilages of the third, fourth, fifth, and sixth ribs, whilst each inferior 
angle presents a small facet, which, with a corresjjonding one on the ensiform 
appendix, forms a notch for the cartilage of the seventh rib. These ai-ticular 
d(^pressions are separated by a series of cui ved interarticular intervals, which 
diminish in length from above downwards, and coiTospond to the inter costal spaces. 
Most of the cartilages belonging to the true ribs, as will be seen from the foregoing 
description, articulate with the sternum at the line of junction of two of its primi- 
tive, component segments. This is well seen in many of the lower animals, where 
the sepaiute parts of the bone I’emaiir ununited longer than in man. In this respect 
a striking analogy exists between the mode of connection of the i-ibs with tlie 
vertebral column, and the connection of their cartiLagos with the sternal column. 

The Third Piece of the sternum, the ensiform or xiphoid appendix, is the smallest 
of the three ; it is thin and elongated in form, cartilaginous in structure in youth* 
but more or less ossified at its njiper 2>art in the adult. Its anterior surface affbi'ds 
attachment to the costo-xiphoid ligament ; its posterior suiface, to some of the fibres 
of the Diaphragm and Triangularis sterni muscles : its lateral borders.^ to the 
aponeurosis of the abdominal muscles. Above, it is continuous with the lower 
end of the gladiolus ; below, by its pointed extremity, it gives attachment to 
the linea alba, and at each superior angle presents a facet for the lower half of the 
cartilage of the seventh rib. This portion of the stexmum is veiy various in appear- 
ance, being sometimes jxointed, broad and thin, sometimes bifid, or perforated by a 
round hole, occasionally curved, or deflected considerably to one or the other side. 

Structure, The bone is composed of delicate cancellated texture, covered by a 
thin layer of compact tissue, which is thickest in the manubrium, between the 
articular facets for the clavicles. 

Development, The sternum, including the ensiform appendix, is developed by 
centres : one for the first piece or manubrium, four for the second piece or gladiolus, 
and one for the ensiform appendix. Up to the middle of foetal life, the sternum 
IS entirely ctxi'tilagiiious, and when ossification takes place, the oasific granules 
are deposited in the middle of the intervals between the articular depressions 
for the costal cartilages, in the following order (fig. 71). In the first piece, 
between the fifth and sixth months ; in the second and third, between the sixth 
and seventh months ; in the fourth piece, at the ninth month ; in the fifth, 
within the first year, or between the first and second years after birth ; and in 
the ensiform appendix, between the second and the seventeenth or eighteenth 
yean^ by a single^ centre which makes its appearance at the upper part, and 
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proceeds gradually down- 
wards. To these may be 
added the occasional ex- 
istence^ as described by 
B^pschet, of two small epi- 
sternal centres, which make 
their appeai-ance one on 
each side of the inter- 
clavicular notch. These 
are regarded by him as 
the anterior rudiments 
of a rib, of whicli the 
posteidor rudiment is the 
anterior lamina of the 
transverse ijroeefts of the 
seventh cervical vortebrji. 
It occasionally happeiis 
that some of the segmcmts 
are formed from more 
tlian one centre, the num- 
ber and position of which 
vary (fig 73). Thus the 
first piece may h«ave tw'o, 
thret^, or even six centres. 
When tw^o ^irc present, they 
are generally situated one 
above tlie other, the upper 
one being the larger ; the 
second piece has seldom 
more than one ; the third, 
fourth, and fifth pieces 
are often formed fi*om two 
centres placed latei ally, 
the irregular union of 
which will servo to explain 
the occasional occurrence 
of the sternal foramen 
(fig. 74), or of the vertical 
fissure which occasionally 
intersects this part of the 
bone. Union of the va- 
rious centres commences 
from below, and proceedis 
upwards, taking place in 
the following order (fig. 
72). The fifth piece is 
joined to the fourth soon 
iifter puberty ; the fourth 
to the third, between the 
twentieth and twenty- 
fifth years ; the 'third to 
the second, between the 
thiity-fifth and fortieth 
years ; the second is occa- 
sionally joined to the first, 
especially at an advanced 


71 * — Development of the Sternum, by Six Centres. 
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Articulations. With the clavicles, 
sida. 

75. — A Central Rib of Right Side- 
Inner Surface. 



> and seven costal cai'tilagcs on each 

A ttachment of Muscles. The Pectora- 
lis major, Stemo-cleido-mastoid, Sterno- 
hyoid, Stemo-thyroid, Triangularis stemi, 
aponeuirosis of the Obliquus externiis, 
ObliquuB internus, and Transversalis 
muscles, Rectus and Diaphragm. 

The Ribs. 

The Ribs are elastic arches of bone, 
which form the chief part of the thoracic 
walls. They are twelve in luimber on each 
side ; but this number may bo increased 
by the development of a cervical or lumbar 
rib, or may l>e diminished to eleven. The 
first seven are connected behind witli the 
spine, and in front with the sternum, 
through the intervention of the costal 
cartilages ; they are called verichro- 
stf rnal, or true ribs. The remaining five 
ai’e false ribs ; of these the first thi oo, 
being connected behind with the spine, 
and in fi*ont with the costal ^ Ciii*tilag(^s, 
are usually called the vai^tehro- costal, but 
would be better named the vertehro- 
chondral ribs : the last two are connedted 
with the vertebi-ie .only, being free at their 
antei'ior extremities ; they aie ternKul ver- 
tebral or floating rihs% The ribs vary in 
their direction, the upper oni?s being placed 
nearly at right angles with the spine, the 
lower ones ol jliquely, so that the anterior 
extremity is lower than the |X)sterior# 
The extent of obliquity reaches its 
maximum at the ninth rib, and gradu- 
ally decreases from that rib to the 
twelfth. The riV»s are situated one below 
the other in such a mannei* that spaces 
are left between them, which are called 
intercostal sgntces. Their length con:*e- 
sponds to the length of the ribs, their 
breadth fe more considerable in front than 
behind, and between the upper than be- 
tween the lower ribs. The ribs increase 
in length from the first to the seventh, * 
when they again diminish to tJie twelfth, 
in breadth they decrease fi*om above 
downwards ; in the upper ten the greatest 
breadth is at the sternal extremity. 

Common characters q/* the Ribs (fig. 75), 
A rib from the middle of the series should 
be taken in order to study the commou 
characters of the ribs. 

Each rib presents two extremities, a 
posterior or vertebral, an anterior or 
steriial, and an inten^fening portion, the 
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body or shaft. The posterior or v&rtehred extremity presents for examination a head, 
neck, and tubei'osity. The head (fig. 76) is marked by a kidney-shajjed articular 
surface, divided by a horizontal ridge into two facets for articulation with the costal 
cavity formed by the junction of the bodies of two contiguous dor$a1 vertebrae ; 
the upper facet is small, the inferior one of lai^e size ; the ridge sejrarating them 
serves for the attachment of the interarticular ligament. 


76. — Vertebral Extremity of a liib. External Surface. 
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The neck is that flattened portion of the rib which extends outwards from tlio 
head ; it is about an inch long, and lesta upon the transverse process of the lower 
of the two vertebra? with which the head articulates. Its anterior surface is flat 
and smooth, its ^losterior rough, for tha attachment of the middle costo-transver.se 
ligament, and jjerforated by numerous foramina, the direction of which is less 
constant than tho.so found on the inner surflice of the shaft. Of its two borders 
the superior pre.sents a lough crest for the attachment of the anterior costo- 
tmnsverse ligament ; its inferior bonier is rounded. On the posttuior surflice of the 
neck, just where it joins the sluxft, and neaier tlie lower than tlie upper border, is 
an eminence — the tuberosity, or tul>e!r<ile ; it consists of an articular and a non- 
articular portion. The articular portion^ the moT*e internal and inferior of the 
two, presents a small oval surfiice for articulation with the extremity of the trans- 
A’^erse process of the lower of the two veitebra? to Avhich the head is connected. 
The 7 ion-articidar portion is a rough elevation, whidi affords attachment to the 
posterior costo-transverse ligament. The tubercle is much more prominent in the 
upj)er than in the lower ribs. 

The shaft is thin and flat, so as to present two surfaces, an external and an in- 
ternal ; and two borders, a superior and an inferior. The exteriial surface is convex, 
smooth, and marked, at its back part, a little in front of the tubei’osity, by a promi- 
nent line, directed obliquely from above, downwards and outwards; this gives attach- 
ment to a tendon of the Sacro-luinbalis muscle, or of one of its accessory portions, and 
is called the angle. At this point, the rib is bent in two dii^ections. ' If the rib is laid 
upon its lower border, it will be seen that the anterior portion of the shaft, as far as 
the angle, rests upon this margin, while the vertebral end of the bone, beyond the 
angle, is bent inwards and at the same time tilted upwards. The interval between 
the angle and the tuberosity increases gradually from the second to the tenth rib. 
The portion of bone between these two parts is munded, rough, and irregular, and 
serves for the attachment of the Longissimus dorsi. The poriion of bone between the 
angle and sternal extremity is also slightly twisted upon its own axis, the external 
surface looking downwards behind the angle, a little upwards in front of it. This 
surface presents, towards its sternal extremity, an oblique line, the anterior angle. 
The internal surface is concave, smooth, directed a little upwards behind the angle ; 
a little downwards in front of it. This surface is marked by a ridge which com- 
mences at the loVer extremity of the head ; it is strongly marked as far as the 
inner side of the angle, and gradually becomes lost at the junction of the anterior 
with the middle third of the bone. The interval between it and the inferior border 
is deeply grooved, to lodge the intercostal vessels and nerve. At the back part of 
the bone, this groove belongs to the inferior border, but just in front of the angle, 

■ where it is deepest and broadest, it correq)onds to the internal surface. The 
superior edge of the groove is rounded; it serves for the attachment of the Internal 



BiBS. 


Si 


intercostal mnsclo. Tha inferior edge corresponds to the lower margin of the rib, 
and givas attachment to the External intercostal* Within the groove are seen the 
oiifices of numerous small foramina, which traverse the wall of the shaft obliquely 
from before backwards; The superior border^ thick and rounded, is marked by an 
external and an internal lip, more distinct behind than in front ; they serve for 
the attachment of the External and Internal intei‘costa .1 muscles. The inferior 
border, thin and sharp, has attached the External intercostal muscle. The anterior 
or sternal extremity is flattened, and presents a porous oval concave depression, 
into which the costal cartilage is received. 

Peculiar Kibs. 

The ribs which require especial consideration are five in number, viz. the first, 
second, tenth, eleventh, tind twelfth. ** 

The first rib (fig. 77) is one of the shortest and tlie most curved of all the ribs ; 
it is broad, flat, and placed horizontally at thci Uj>])er part of the thorax, its surfaces 
looking upwards and downwards ; and its bordc^rs inwtifds and outwards. The 
head is of small size, rounded, and presents only a single articular facet for aHi- 
culation with the body of the first dorsal veiiiobra. The neck is iiaiTOw and 
rounded. The tuberosity, thick and prominent, rests on the outer border. There 
is no angle, and the shaft is not twisted on its axis. The upper surface of the 
shaft is marked by two shallow de])ressions, separated from one another by a 
ridge, which becomes more prominent towards the internal border, wheie it 
terminates in a tubercle : this tubercle and ridge serve for the attachment of the 
Scalenus anticus muscle, the groove in fi’ont of it transmitting the subclavian 
vein : that behind it, tlie suliclavian artery. Between the groove for the subcla- 
vian artery and the tuljerosity is a depTOSsion for the attachment of the Scalenus 
medius muscle. The rmder surface is smooth, and destitute of the gioove 
observed on the other ribs. The outer border is convex, thick, and rounded ; the 
in'uer, concave, thin, and sharp, and marked about its centre by the tubercle 
before mentioned. The anterior extremity is larger and thicker than any of the 
other ribs. 

The second rib (fig. 78) is mxich longer than the first, but bears a very con- 
siderable resemblance to it in the dii^ection of its cuiwature. The tion-articular 
portion of the tuberosity is occasionally only slightly marked. The angle is slight, 
and situated close to the tuberosity, and the shaft is not twisted, so that both ends 
touch any plane surface upon which it may be laid. The shaft is not horizontal, 
like that of the first rib ; its outer surface., which is convex, looking upiVards and 
a little outwards. It presents, near the middle, a rough eminence for the attach- 
ment of the second and third digitations of the Serratus magnus. The in7ier 
surface, smooth ,and concave, is directed downwards and a little inwards ; it 
, presents a shorf groove towards its posterior part. 

The tenth rib (fig. 79) has only a single articular facet on its heiul. 

The eleventh and twelfth ribs (figs. 80 and 81) have each a single articular 
fa(iet on the head, which is of rather large size ; they have no neck or tubeiosity, 
an(f are pointed at the extremity. The eleventh has a slight angle .and a shallow 
gr'oove on the lower border. The twelfth h.as neither, and is much shorter than 
the eleventh. 

Structure^ The ribs consist of cancellous tissue, enclosed in a thin cotopact 
layer. ' 

Development. Each rib, with the exception of the last two, is developed by three 
centres ; one for the shaft, one for the head, and one for the tubercle. The last two 
have only two centres, that for the tubercle being wanting. Ossification commences 
in the body of the ribs at a very early period, before its appearance in the vei*tebr»e. 
The epiphyris of the head, which is of a slightly angular shape, and that for the 
tubercle of a lenticular form, make their appearance between the sixteenth 
twentieth years^ and are not united to the rest of the bone until about the twenty* 
fifth yoar. 
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Aiiackmftnt of Muscles. The Internal and External Intercostals, Scalenus 
anticus, Scalenus medius, Scalenus posticus, Pectoralis minor, Serratus magnus^ 
Obliquus externus, Transversalis, Quadratus lumborum, Diaphragm, Latissimus 
dorsi, Serratus posticus superioi*, Serratus posticus inferior, Sacro-lumbalis, Muscuius 
accessorius ad sacro-lumbalem, Longissimus dorsi, Cervicalis ascendens, Levatores 
costarum and infra-costales. 

Peculiar Ilibs. 
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The Costal Cartilages. 

The Costal Cartilages (fig. 69, p. 76) are white elastic structures, which serve to 
prolong the ribs forward to the front of the cl^t, and contribute Very materially 
to the elasticity of its walls. The first seven are connected with the sternum, the 
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next three with the lower border of the cartilage of the preceding rib. The 
cartilages of the last two ribs, which have pointed extremities, float freely in the 
walls of the abdomen. Like the ribs, the costal cartilages vary in their length, 
breadth, and direction. They increase in length from the fu‘st to the* seventh, then 
gradually diminish to the last. They diminish in breadth, as well as the intervals 
between them, from the first to the last. They are broad at their attachment to 
the ribs, and taper towards their sternal extremities, excepting the first two, which 
are of the same breadth throughout, and the sixth, seventh, and eighth, which are 
enlarged where their margins are in contact. In direction they also vary ; the first 
descends a little, the second is horizontal, the third ascends slightly, whilst all the 
rest follow the course of the ribs for a short extent, and then ascend to the sternum 
or preceding cartilage. Each costal cartilage presents two surfaces, two borders, 
and two extremities. The anterior surface is convex, and looks forwards and up- 
wards ; that of the first gives attachment to the costo-clavicular ligament ; that of 
the second, third, fourth, fifth, and sixth, at their sternal ends, to the Pectoral is 
major.* The others are covered b}^ and give pai*tial attachment to, some of the great 
flat muscles of the abdomen. The posterior surface is concave, and directed back- 
wards and downwards, the six or seven inferior ones affording attachment to the 
Transversalis muscle, and the Diajihragm. Of the two borders, the superior is 
concave ; the inferior, convex ; they aflbrd attachment to the Intei*(!ostal muscles, 
the upper Ixjrder of the sixth giving attachment to the Pe(?toralis major muscle. 
The contiguous l>orders of the sixth, seventh, and eighth, and sometimes the ninth 
and tenth, costal cartilages present smooth oblong surfaces at the points where they 
articulate. Of the two extremities, the outer one is continuous with the osseous 
tissue of the rib to which it belongs. The inner extremity of the first is continuous 
with the sternum ; the six succeeding ones have rounded extremities, which are 
received into shallow concavities on the lateral margins of the sternum. The 
inner extremities of the eighth, ninth, and tenth costal cartilages are pointed, and 
lie in contact with the cartilage above. Those of the eleventh and twelfth are free, 
and pointed. 

The costal cartilages ai'e most elfistic in youth, those of the false ribs being 
more so than the true. In old age, they become of a deep yellow colour. Under 
certain diseased conditions, they are prone to ossify. Di*. Humphry’s observations 
oil this subject have led him to regard the ossification of the cosbil cartilages as a 
sign of disease rather than of age. ‘ The ossification takes place in the fiist carti- 
lage sooner than in the others; and in men more frequently, and at au eailier 
period of life, than in women.’ 

Attachment of Muscles, The Subclavius, Sterno- thyroid, Pectoralis major, 
Internal oblique, Transversalis, Rectus, Diaphragm, Triangularis sterni, and Internal 
intercostals. 


OF THE EXTREMITIES. 

The extremities, or limbs, are those long jointed appendages of the body, which 
are tH3nnected to the trunk by one end, and fi^ee in the rest of their extent. They 
are four in number : an upp^r or thoracic pair^ connected with the thorax thi*ough 
the intervention of the shoulder, and subservient mainly to tact and pi’ehension ; 
and a lower pair^ connected with the pelvis, intended for support aiul locomotion. 
Both pairs df limbs are constructed after one common type, so that they present 
numerous analogies ; while at the same time certain differences are observed in 
each, dependent on the peculiar oflSces they perform. 

Of the Upper Extremity. 

The upper extremity consists of the arm, the forearm, and the hand. Its con- 
tinuity with the trunk is established by means of the shoulder, which is hotnologous 
vdth the innominate or haunch bone^ the lower limb. 

* The first and seventh also, occasionajlyi give origin to the same muscle. 

02 
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Of the Shoulder. 

The Shoulder is placed upon the upper pait and side of the chest, connecting 
the upper extremity to the trunk ^ it consists of two bones — the clavicle, and the 
scapula. 

The Clavicle. 

Tlie Clavlch {clavia^ a key), or collar-bone, forms the anterior j)ortion of the 
shoulder. It is a long bone, curved somewhat like the italic letter and placed 
nearly horizontally at the upper and anterior part of the thoiax, immediately above 
the first rib. It articulates by its inner extremity with the upper border of the 
stt^rnuin, and, l)y its outer extremity, with the acromion process of the scapula ; 
serving to sustfiin the upper extremity in the various positions which it assumes, 
whilst, at tlie same time, it allows of great latitude of motion in the arm. The 
clavicle is nearly horizontal. It presents a double curvature, when looked at in 
front ; the convexity being forwards at the stei.'nal end, and the concavity at the 
scapular end. Its outer third is flattened from above downwards, and extends, in 
the natural position of tlie l)one, from a jioint opposite the coracoid process to the 
acromion. Its inner two-thirds are of a cylindrical foim, and extend from the 
sternum to a point opposite the coracoid process of the scapula. 

External or FlatteneAl Portion. The outer third is flattened from above down- 
wards, so as to present two sui-faces, an upper and a lower ; and two borders, 
an anterior and a posterior. The upper surface is flattened, rough, marked by 
impressions for the attachment of the Deltoid in front, and the Trapezius behind : 
between these two impressions, externally, a small portion of the bone is sub- 
<!utaneous. The tinder surface is flattened. At its posterior Ixu’der, whei*o the 
prismatic joins with the flattened r)ortion, is a rough eminence, the conoid tubercle \ 
this, in the natural position of the bone, surmounts the coracoid process of the 
scapula., and gives attadiment to the conoid ligament.^ From this tubercle, an 
oblique line, occasionally a depiession, passes forwards and outwards to near the 
outer end of the anterior border ; it is Cidhxl the ohliq^ie line^ and affords attachment 
h) the trapezoid ligament. The anterior border is concave, thin, and rough; it 
limits the attiicliment of the Deltoid, and occasionally presents, near the centre, .a 
tulniido, the deltoid tubercle^ which is sometimes distinct in the living subject. 
The 2H)sierior border^ is convex, rough, broader than the anterior, and gives uttach- 
indit to the IVapezius. 

Internal or C i/lindrical Portion. The cylindrical portion forms the inner two- 
thirds of the bone. It is curved, so as to be convex in front, concave behind, and 
is marked by three borders separating three surfaces. The anterior border is 
continuous with the anterior margin of the flat portion. At its commencement it 
is smooth and corresponds to the interval lx5tween the attachment of the Pectoralis 
major and Deltoid muscles ; at the inner half of the clavicle it forms the lower 
boundary , of an elliptical space for the attachment of the clavicular portion of the 
Pectoralis major, and api)roacheR the posterior bolder of the bone. The superior 
border is continuomi with the posterior margin of the flat portion, and separates the 
anterior from the posterior surface. At its commencement it is f^mooth and rounded, 
becomes rough towards the inner third for the attachment of the SUbmo-mastoid » 
muscle, and tenpinates at the upper angle of the sternal extremity. The posterior or 
subclavian border separates the posterior from the inferior surface, and extends from 
the conoid tubercle to the rhomboid impression. It forms the posterior boundary of 
^the groove for the Subclavius muscle, and gives attachment to the fascia which 
encloses that mugcle. The anterior surface is included between the superior and 
anterior borders. It is directed forwards and ji little upwards at the sternal end, 
outwards and still more upwards the acromial extremity, where it b^xmes 
^ntinuous with the upper surface of the flat portion. Externally, ^ smooth, 
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convex, nearly subcutaneous, being covered only by the Platysma ; but correspond- 
ilrg to the inner half of the bone, it is divided by a more or leas pronyfinent line 
into two parts : an anterior portion, elliptical in form, rough, and slightly convex, 
for the atfeichment of the Pectoralis major ; and an upper part, which is rough 
behind, for the attachment of the Sterno-cloido-ma^toid* Between the two 
muscular irapi*essions is a Small subcutaneous interval. The ^Hmierior oi* arviml 
s^irface is smooth, flat, directed vertically, and looks backwards towards the root 
of the neck. It is limited, above, by the superior lx)rder; below, by the sul)- 
clavian border ; internally, by the margin of the stonal extremity ; exttu'iially, it 
is continuous with the posterior border of tlie flat portion. It is , concave from 
within outwards, and is in relation, by its lower part, with tlie suprascapular 
vessels. It gives attachfnent, near the sternal extremity, to part of the Sioriio- 
hyoid muscle ; and pt’cscuts, at or near the middle, a foramen, directed obli<jnely 
outwards, which transmits the chief nutrient artfjiy of the bone. Sometimes, 
there are two foramina on the posterior suiface, or one on the posterior, the other 
on the inft^rinr surface. The Mtfn'ior or auhelatnan surface is bounded, in front, by 
the anterior border; behind, by the subclavian border. It is narrow internally, 
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but gradually increases in width externally, and is continuous with the under 
surface of the flat portion. Commencing at the sternal extremity may be seen a 
small facet for articulation with the caitilage of the first rib. This is continuous 
with the articular surface at the sternal end of the bone. Exteinal to this is a 
broad rough impi^ssion, the rhomboid, rather more than an inch in length, for the 
attachment of the costo-clavicitlar (rhomboid) ligament. The remaining part of 
this Surface is occllpied by a longitudinal groove, the subclavian groove, broad and 
smooth externally; narjow and more uneven internally; it gives attachment to 
the Subclavius muscle, and, by its anterior margin, to the strong aponeurosis 
which encloses it. Not unfrequently this groove is subdivided into two parts, by 
a longitudinal line, which gives attachment to the intermuscular septum of the 
Subclavius muscle. 

the mitravX pt Btemal end of the clavicle is triangular in foim, .directed in- 
wardsi ^ Ktfle downwards an<J forwards ; and presents an articitlar facet, con- 
esave i^om before backwards, convex from above downwards, which articulates with 
the stern tun through the intervention of inteiarticular fihro-cartilage ; the 
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circuiiifereiico of the articular surface is roughs for the attachment of jiumerous 
ligaments. This surface is continuous with the costal facet on the inner end of 
the inferio/ oi subclavian surface, which ai-ticulates with the cartilage of the first 
rib. 

The outer or acromial extremitj/y directed outwards and forwards, presents a 
small, flattened, oval facet, which looks obliquely downwaids, for ai-ticulation with 
the acromion process of the scapula. The direction of this surface serves to explain 
the greater frequency of dislocation upwards rather than downwards, beneath the 
acromion process. The circumference of the articular facet is rough, especially 
above, for the attachment of the acromio-clavicular ligaments. 

Peculiarities of the Bone in the Sexes and in Individuals, In the female, the 
clavicle is generally less curved, smoother, and moi*e slender than in the male. 
In those persons who perform considerable manual labour, which brings into 
constant action the muscles connected with this bone, it acquires considerable 
bulk, becomes shorter, more curved, its ridges for muscular attachment become 
prominently marked, and its sternal end of a prismatic form. The right cla- 
vicle is generally heavier, thickei*, and rougher, and often shorter, than the 
left. 

Structure. The shaft, as well as the extremities, consists of cancellous tissue, 
' invested in a compact layer much tliickei* in tlie middle than at either end. The 
clavicle is higlily elastic, by reason of its curves. Fi*om the experiments of 
Mr. Wai’d, it has been shown that it possesses suflScient longitudinal elastic force 
to project its own weight nearly two feet on a level surface, when a smart blow is 
struck on it ; and sufliicient transvei*se elastic force, opjposite the centi’e of its 
anterior convexity, to throw its own y eight about a foot. This extent of ehistic 
power must serve to moderate very considerably the effect of concussions received 
upon the point of^the shoulder. 

Development, By two centres : one for the shaft, and one for the sternal extre- 
mity. The centip for tlie shaft ap^iears very early, before any other bone ; the 
centre for the sternal end mak(is its ap])earance about the eighteenth or twentieth 
year, and unites with the rest of the bone a few years after. 

Articulations. With the sternum, scapula, and cartilage of the first rib. 

Attachment of Muscles. The Sterno-cleido-mastoid, Trapezius, Pectoralis major, 
Deltoid, Siibclavius, Sterno-hyoid, Platysma. 

The Scapula.* 

The Scapula forms the back part of the shoulder. It is a large flat bone, 
triangular in shape, situated at the posterior aspect and side of the thorax, tetween 
the first and eighth ribs, its posterior l)order or base being about an inch fiom, 
and nearly parallel with, the spinous processes* of the vertebi*®. It presents for 
examination two suifaces, three borders, and three angles. 

The anterior'^ surf accy or venter (fig. 84), presents a broad concavity, the sub- 
scapular fossa. It is marked, in the posterior two-thirds, by several oblique ridges, 
which pass from behind obliquely outwards and upwards, the anterior third being 
smooth. The oblique ridges give attachment to the tendinoxis intersections, and 
the suifaces between them, to the fleshy fibres, of the Subscapiilaris muscle. The 
anterior third of the fossa, which is smooth, is covered by, but does not afford 
attachment to, the fibres of this muscle. This surface is separated from the posterior 
border by a smooth triangular margin at the superior and inferior angles, and in 
the interval between these by a narrow edge which is often deficient. This 
marginal surface affords attachment throughout its entire extent to the Serratus 
magniis muscle. The subscapular fossa presents a transverse depression at its 
upper part, called the subscapular angle ; it is in this situation that the fossa is 
deepest ; so that the thickest part of the Subscapularis muscle lies in a line per-r 
pendicular to the plane of the glenoid cavity, and must consequenUy operate most 
efifeetiyely* on the httmei*us which is contained in th# cavity. 



SCAPULA. 


87 


The posterior awrfaoe,, or dorewm (fig. 85); is arched from above downwards, 
alternately concave and convex iram aide to side. It is subdivided unequally into 
two parts by the spine ; the portion above the spine is called the supraspinous 
fossa, and that below it the infraspinous fossa. 

The supraspinous fossa, the smaller of the two, is concave, smooth, and broader 
at the vertebial than at the humeral extremity. It ufTurds attachment by its inner 
two-thirds to the Supraspinatus muscle. 


84. — Left Scapula. Anterior Surface, or Venter. 



The infraspinous fossa is much larger than the preceding ; towards its vertebial 
margin a shallow concavity is seen at its upper part ; its centre presents a promi- 
nent convexity, whilst towards tlie axillary border is a deep groove, which runs 
fi*6m the upper towards the lower part. The inner two-thirds of this surface 
afford i attachment to the Infraspinatus muscle; the outer third is only, covered bjr 
it, without giving origin to its fibres. This surface is separated from ^e axUlaiy 
border by an elevated ridge, which rims from the lower part of the glenoid cavity, 
downwa^ and backwards to the posterior border', about an inch above the inferuw 
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angle. The ridge serves for the attachment of a strong aponeurosis, which sepa- 
rates the Infraspinatus from the two Teres muscles. The surface of bone between 
this line and the axillary border is nan-ow in the upiier two-thirds of its extent, 
and traversed near its centre by a groove for the i)a8sage of the dorsalis scapulm 
vessels ; it affords attachment to the Teres minor. Its lower third presents a 
broader, somewhat triangular surface, which gives origin to the Teres major, and 


81;. — Scapula. Posterior Surface, or Dorsiun. 



over which glides the Latissimus dorsi ; sometimes tlio latter muscle tuTroa origin 
by a few fibres from this part. The broad and narrow portions of bone above 
alluded to are separated by an oblique line, which runs from the axillary border, 
wwnwards and backwards : to it is attached the aponeurosis separating the two 
Ttees muscles from each other. 

‘The 8pim is a prominent plate of bone, which crosses obliquely the inner 
. of the dorsum of the scapula at its upper part, and separates the supra 
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from tlie infra-spinous fossa : it confimerices at the vertebral border by a smooth 
triangular surface, over which the Trapezius glides, separated from the bone by a 
bui’sa ; and, gradually liecoining more elevated as it passes forwards, terminates in 
the acromion process which overhangs the shoulder joint. Tlie spine is triaiigulai-, 
and flattened from above. downwards, its apex con*c^ ponding to the posterior border; 
its Ijase, which is directed outwards, to the neck of the scapula. ' It pieseiits two 
siirfacc*s and three bordtjrs. Its superior surface is concave, assists in forming the 
supraspinous fossa, and affords attachment to part of the Supraspiiiatiis muscle. 
Its inferior surface forms pai*t of the infrasinnous fossa, giv(?s origin to part of tlui 
Infraspinatus muscle, and presents near its centre tlie oiifiee of a nutrient Cfinal, 
Of the three borders, the anterior is attached to the dorsum of the Ixme; the 
posterior^ or creM of the spine, is broad, and presents two lips, mid an intervening 
rough interval. To tlie superior lip is attached the TrajK zins, to the extent shown 
in the figure. A very rough tu})ercle is generally seen occupying that i:)ortion 
of the spine which receives the inscsi tion of the mirldle and inferior fibres of this 
muscle. To (,he inferior lip, throughout its whole length, is athiched the I>eltoid. 
The interval between the lips is also partly covered by the fibres of tliese inusch's. 
Thes external border^ the shortest of the three, is slightly concave, its edges thick 
and round, continuous above with the under surface of the acromion process; bcilow, 
with the neck of the scapula. The narrow portion of bone external to this bolder 
servos to connect the supra- and infra-spinous fossa?. 

The Acromion process^ so called from forming the summit of the shoulder 
(fifcpor, a summit ; ai/Lior, the shoulder), is “a largo and somewhat triangular process, 
flattened from behind forwai*ds, directed at first a little outwards, and then curving 
forwards and upwards, so as to overhang the glenoid cavity. Its tipper surface^ 
directed upwards, backwards, and outwai*ds, is convex, rough, and gives attachment 
to somd fibres of the JDeltoid and the Platysma. Its under surface is smooth .and 
concave. Its outer border^ which is thick and irregular, affords attachment to the 
Deltoid muscle. Its inner margin, shorter than the outer, is concave, gives attach- 
ment to a portion of the Trapezius muscle, and presents about its centre a small oval 
.surface, for articulation with the acromial end of the clavicle. Its ajiex, which 
corresponds to the point of meeting of these two borders in front, is thin, and has 
attached to it the coiaco-acromial ligament. 

Of the three bordeis or costie of the scajmla, the s^ijwrior is the shoi’test and 
thinnest; it is concave, terminating at its inner exti’emity at the siijierior angle, 
at its outer extremity at the coracoid process. At its outer pai t .. is a deep 
scimicirculai* notch, the suprascapular, formed partly by the base of the coiacoid 
])mcess. This notch is converted into a foramen by tlie traiisveiso ligament, and 
serves for the passage of the suprascapular nei’ve. The adjacent margin of 
the superior border affords attachment to the Omo-hyoid muscle. The external, 
or axillary, border is the thickest of the three. It commences above at the lower 
m.argin of the glenoid cavity, and inclines obliquely downwards and backwards to 
the inferior angle. Immediately below the glenoid cavity, is a rough impiession, 
about an incli in length, which afibi ds attjichment to the long head of the Ti iceps 
muscle ; to this succeeds a longitudinal gi’oove, which extends as far as its lower 
tliii’d, and affords origin to part of the Subscapularis mi\scle. The inferior third 
of this border, which is thin and sharp, serves for the attachment of a few fibres 
of the Teres major behind, and of the Subscapularis in front. The internal, or 
vertebral, border, also named the base, is the longest of the three, and extends 
from tlie superior to the inferior angle of the bone. It is arched, intermediate in 
thickness between the superior and the external borders, and the portion of it 
above the spine is bent considerably outwards, so as to form an obtuse angle with 
the lower part. The vertebral border presents an anterior lip, a posterior lip, and 
an intermediate space. The anterior lip affords attachment to the Serratus magnus*; 
the posterior lip, to the Supraspinatus above the spine, the In&aspinatus below ; 
the ii^terval between the two lips, to the I^evator anguli scapulse above the trian- 
gular surface at the commencement of the spine; the Khomboideus minor, to the 
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edge of that surface ; the Rhomboideus major being attached by means of a fibrous 
arch, connected above to the lower part* of the triangular surface at the base of 
the spine, and below to the lower part of the posteiior border. 

Of the three angles, the superior^ formed by the junction of the superior and 
internal borders, is thin, smooth, i^oundod, somewhat inclined outwards, and gives 
attachment to a few fibres of the Levator anguli scapulaB muscle. The inferior 
angle, thick and rough, is formed by the union of the vei*tebml and axillary 
borders, its outer surface affording attachment to the Teres major, and occasionally 
a few fibres of the Latissimus dorsi. The anterior angle is the thickest part of the 
bone, and forms what is called the head of the sc^apula. The head presents a shal- 
low, pyriform, articular surface, the glenoid cavity a socket), whose longest 

diameter is from above downwards, and its direction outwards and forwards. It is 
broader l>elow than above : at its apex is attached the long tendon of the Biceps 
muscle. It is covered with cartilage in the recent state ; and its margins slightly 
raised, give attachment to a fibro-cartilaginoiis structuie, the glenoid ligament, by 
which its cavity is deepened. The neck of the scapula is the slightly depressed 
surface which surrounds the head ; it is more distinct on the posterior than on the 
anterior surface, and below than above. In the latter situation, it has, aiising from 
it, a thick j)rominence, the coiucoid pi’ocess. 

The Coracoid process, so called from its fancied resemblance to a crowds l)eak 
a crow), is a thick curved process of bone, wliich arises by a broad base 
from the upper part of tlie neck of the scfipula ; it is dii ectod at fii*st upwai'ds and 
inwards ; then, becoming smaller, it changes its direction, and passc« forwards 
and outwards. The ascending porfion, flattened from before backwards, presents 
in front a smooth concave surface, over which passes the Subscapularis muscle. 
The horizontal portion is flattened from above downwards; its upper surfiice is 
convex and irregular ; its under surface is smooth ; its anterior border is rough, 
and gives attachment to the Pectoralis minor ; its posterior border is also rough 
for the coraco-acromial ligament, while the aj)ex is embraced by the conjoined 
tendon of origin of the short head of the Biceps and of the Coraco-brachialis. 
At the inner side of the root of the coracoid process is a rough impression for the 
attachment of the conoid ligament; and, running from it oblhjuely forwards and 
outwards on the up2>er surface of the horizontal portion, an elevated ridge for the 
attachment of the ti’a]>ezoid ligament. 

Structure, In the head, piocesses, and all the thickened parts of the bone, it is 
cellular in stiiiciure, of a dense compact tissue in the rest of its extemt. The centre 
and upper part of the dorsum, but especially Uie former, are usually so thin as to l)o 
semi-ti*anspareiit ; occasionally the bone is found wanting in this situation, and the 
adjacent musclos come into contact. 

Development (fig. 86). By seven centres : one for the body, two for the coi’acoid 
process, two for the acromion, one for the posteiior border, and one for the infeiior 
angle. 

Ossification of the body of the scapula commences about the second month of 
foety life, by the formation of an irregular quadrilateral plate of bone, imme- 
diately behind the glenoid cavity. This plate extends itself so as to form the 
chief part of the bone, the spine growing up from its posterior svufaoe about the 
third month. At birth, the chief pai*t of the scapula is osseous, only the coracoid 
and acromion processes, tlie posjterior torder, and inferior angle, lieing cixrfilaginous. 
About the first year after birth, ossification takes place in the middle of the 
coracoid piocess; which usually becomes joined with the rest of the bone at the 
time when the other centres make theii- apj^earance. Between the fifteenth and 
seventeenth years, ossification of the remaining centres takes place in quick suc- 
cession, and in the following order : fii‘st, near the base of the acromion, and in 
the root of the coracoid process, the latter appearing in the form of a broad 
scale ; secondly, in the inferior angle and contiguous part of the posterior border ; 
thirdly# near the extremity of the acromion; fourthly, in the posterior border, 
^ha. piocess, besides being formed of two separate nuclei, has its base 
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formed by an extension into it of the ceifbre of ossification Tvhich belongs to the 
spine, the extent , of which varies in different cases. The two separate nuclei 
unite, and then join with the extension carried in from the spine. These various 
epiphyses become joined to the bone between the ages of twenty-two and twenty- 
five years. Sometimes failure of union between the acromion process and spine 
occurs, the junction being effected by fibrous tissue, or by an imperfect articulation; 

86. — Plan of the Development of the Scapula. By Seven Centres. 



The epiphyses (except one for the Coracoid process) appear from fifteen to seventeen 
years, and unite between twenty-two and twenty-five years of age. 

in some cases of supposed fracture of the acromion with ligamentous union, it is 
probable that the detached segment was never united to the i*est of the bone. 
Articulatio'iis. With the humerus and clavicle. 

Attachment of Muscles, To the anterior surface, the Subscapularis ; posterior 
surface, Supraspinatus, Infraspinatus; sjune, Trapezius, Deltoid; superior border, 
Omo-hyoid; vertebral border, Serratus magnus, Levator anguli scapulae, .Bhom^ 
Ixiideus, minor and major ; axillary border, Triceps, Teres minoy, Teres major, 
glenoid cavity, long head of the Biceps ; coracoid process, sliort head of the Bicgps, 
Coraco-brachialis, Pectoral is minor; acromion process, tbe Platysma; and to the 
inferior angle occasionally a few fibres of the Latissimiis dorsi. 


The Humerus, 

Tlie Humerusi is the longest and largest bone of the upper exti*en ity ; it presents 
for examinatiolir a shaft and two extremities. 

The Upper Extremity is the largest part of the bone ; it presents a rounded head, 
joined to the shaft by a constricted part, called the neck, and two other eminences, 
the greater and lesser tiiberosities (fig. 87). 



92 


THE SKELETON. 


The heail^ nearly heinispherical in form, is directed upwards, inwards, and a 
little backwards; its suifaco is smooth, cofited with cartilage in the recent state, 
and ariiculatt's with the glenoid cavity of the scapula. The circumference of its 
articular suiface is slightly- constricted, and is termed the mmtomical in 

contradistinction to tlie consti udion which exists below the tuberosities. The latter 
is called the ftnnjical 'ueck^ from its often being the seat of fracduie. It should be 
ifuncmboixid, however, that fi*txctiire of the muiiomical neck does sometimes, thoiigli 
rjirely, occur. 

The muiUmilcal neck is oblirjuoly dirrctc'd, forming an obtuse angle with the 
shaft. It is iiior’e distinctly marked in tlio lower half «>f ita circumference than in 
the uy>per half, wliei-e it presents a na.i*row groove, se|mrating the head fi*om the 
tulxa’osities. Its circnmf(a’(m(;e affords attachment to tlie capsular ligamejit, and is 
perforated by nui!i(n*ous vascnlav foramina. 

The (jreatir InheroxUtj is situated on the outer side of the head and lessor 
tuVrerosity. Its u]>per surface is roumled and marked by tbi*ee flat facets, separated 
by two sliglit i-idges: th6 antcnior faced gives attachment to the tendon of the 
Supiaspinatus ; tire niidcile on<^ i(» the Infraspinatus; the ]>osterior facet, and the 
shaft of the bone Ixdow it, to the Teres minoi*. The outer sin face of the great 
tulxa’osity is convex, rough, and continuous with the outer* side of the shaft. 

The lesser tuberosity is' more prominent, although smaller, than the gi*eater : it is 
situat|(^d in front of the head, and is direxitod inwards and forwards. Its summit 
jrrosents a prominent facet for lire in^sertion of the tendon of the Subscapularis 
muscle. The tuberosities are separated from one another by a deep gi'oove, the 
bicipital groove^ so called from its lodging the long tendon of the Biceps muscle, 
with which runs a branch of the aniei*ioi* circumflex ai*tery. It eommencjes alrove 
1 retween the two tiiterosities, passes oblkpiely dowmwards and a little inwards, ami 
terminates at the junction of the upper with the middhj third of the bone. It is 
deep and narrow at the commencement, and Irecomes shallow and a little bi'oader 
as it descends. In the recent state it is covoroil with .a tliiii layer of cartilage, lined 
by a prolongation of the synovial mombi’ane of the shoulder-joint, and receives 
part of the tendon of insertion of the l^fitissimiis dorsi about its centre. 

The K^haft of the humerus is almost cylindrical in the up{>er half of its extent, 
prismatic and flattened below, and presents three bordei*s and three surfaces for 
examination. 

The anterior border runs from the front of the gi’eat tuberosity alx>ve to tlie 
coronoid depression below, separating the internal from the external surface. Its 
upper part is very prominent and r ough, forms the outer lip of the bicipital groove, 
and serves for tlie attachment of the tendon of the Pectoral is major. Alxiut its 
centi*e it forms the anterior boundary of the rough deltoid impression ; below, it is 
smooth and rounded, affording attachment to the Bi*achiaUs anticus. 

The external border runs from the hac;k part of the greater tuberosity to the 
external condyle, and separates the external from the posterior surface. It is 
rounded and indistinctly marked in its upper half, serving for the attachment of 
the external head of the Triceps muscle; its centre is traversed by a broad hut 
shallow oblique depression, the iriusculo-spiral groove ; its lower part is marked ‘ 
by a prominent rough margin, a little curvtxi from liehind forwards, w^hich presents 
an anterior lip for the attachment of the Supinator longus above and Extensor 
carpi radialis longior helow^, a posterior lip for the Triceps, and an intei'Stice for 
the attachment of the external intermuscular septum. 

The internal border extends from* the lesser tuberosity to the internal condyle. 
Its upper third is marked by a prominent ridge, forming the inner lip of the 
hicipital groove, and gives attachment from above downwards to the tendons of 
tlie Latxssimus dorsi, Ter^s major, and part of the origin of the inner head of the 
Triceps. About its centre is a rough ridge for the attachment iif the Coraco- 
brachialis, and just below this is seen the entrance of the nutrient canal directed 
downwaids. Sometimes there is a second canal higher up, which takes a similar 
direction. The inferior third of this border is raised into a slight ridge, which 
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becomes very prominent below ; it presents an anterior lip for the attachment of 
the Brachialis anticus, a posterior lip for the internal head of the Triceps, and ap 
intermediate space for the internal intermuscular septum. 

The external surface is directed outwards above, where it is smooth, rounded, 
and covered by the Deltoid muscle ; forwards below, where it is slightly (joncave 
from above downwards, and gives origin to part of the Brachialis anticus muscle. . 
About the middle of this surface is seen a rough triangular impression for the 
insertion of the Deltoid muscle ; and below it the musculo-spiral groove, directed 
oblitpiely from tehind, forwards, and downwards, and transmitting the musculo- 
spiral nerve and superior profunda artery. 

The internal surface^ less extensive than the external, is directed forwards above, 
forwards and inwards below : at its upper pai’t it is narrow, and forms the bicipital 
groove. The middle part of this surfice is slightly rough for the attachment of the 
Coraco-brachialis ; its lower part is smooth, concave, and gives attachment to the 
Brachmlis anticus muscjle.* 

The posterior surface (fig. 88) appears somewhat twisted, so that its upper part is 
directed a little inwards, its lower part backwards and a little outwards. Nearly the 
whole of this surface is covered by the external and internal heads of the Tiic;(5ps, 
the former of which is attached to its upper and outer part, the latter to its inner 
and back part, the two teing separated by the musculo-spiral groove. 

The Loiner Extremity is fljittened from Ijefore backwards, and cui*ved slightly 
forwards; it terminates l>elow in a broad articular surface, which is divided into 
two parts by a slight ridge. On enther side of the articular sui*fac^ are the ex- 
ternal and internal condyles. The articular surfa(‘.e extends a little lower than 
the condyles, and is curved slightly foiwards. so as to occupy the more anterior 
part of the bone ; its gi*eatest breadth is in the tr ansverse diameter, and it is 
obliquely directed, so that its inner extremity occupies a lower level than the 
outer. The outer portion of the ai*ticular surface presents a smooth rounded 
eminence, which has received the name of the lesser or radial head of the 
humerus ; it articulates with the cup-shaped (lepif\ssion on the head of the radius, 
and is limited to the front and .lower part of the bone, not extending as far* back as 
the other portion of the articular surface. On the inner side of this eminence is 
a shallow groove, in which is received the inner margin of the head of the radius. 
The inner or trochle.ar portion of the articular surface ])resents a deep depression 
between two well-marked holders. This surface is convex from l)efore back- 
wards, concave from side to side, and occupies the anterior, lower and posterior 
parts of the bone. The external border, less prominent than the internal, <;or- 
I’esponds to the interval between the radius and the ulna. The internal border is 
thicker, more prominent, and consequently of greater length than the external. The 
grooved portion of the articular surface fits accurately within the greater sigmoid 
cavity of the ulna ; it is broader and deeper on the postei’ior than on the anterior 
aspect of the bone, and is inclined obliquely from behind forwards, and from 
without inwards. Above the back part of the trochlear surface is a deep trian- 
gular depression, the olecranon fossa, in which is received the summit of the 
olecranon process in extension of the forearm. Above the front part of the 

* A small hook-shaped process of bone, varying from to f of an inch in length, is not 
unfrequently found projecting from the inner surface of the shaft of the humerus two 
inches above the internal condyle. It is curved downwards, forwards, and inwards, and its 
pointed extremity is connected to the, internal border, just above the inner pondyle, by a 
ligament or fibrous band ; completing an amh, through which the median nerve and brachial 
artery pass, when these structures deviate from their usual course. Sometimes the nerve 
alone is transmitted through it, or the nerve may he accompanied by the ulnar-interosseous 
artery, in cases of high division of the brachial. A well-marked groove is usually found 
behind the process, JwBich the nerve and artery are lodged. This space is analogous to 
the supracondyloid foramdta in many animals, and probably serves in them to protect the 
nerve and artery from compression during the contraction of the mtwcled in this region. A 
detailed account of this process is given by Dr. Struthers, in his ^ Anatomical and Physio- 
lo^al Observations,’ p. 202. An accessory portion of the Coraco-brachialis muscle is fre- 
qpj^tly connected with this process, according to Mr. J. Wood ; Journtd of Anat, and PbrY' 
3 S 6 , I, Nov. 1866, p, 47. 
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8. — Left Humerus. Posterior Surface. 



trochlear surface is seen a smaller de- 
pression, the coronoid fossa, which receives 
the coronoid process of the ulna during 
flexion of the forearm. These fossae 
are separa1;ed from one another by a thin 
transparent lamina of bone, which is 
sometimes perforated ; their upper margins 
afford attachment to the anterior and 
posterior ligaments of the elbow-joint, 
and they are lined in the recent state by 
the synovial membrane of this ailicula- 
tion. Above the front pjirt of the I’adial 
tuberosity is seen a slight depression, 
which receives the anterior border of the 
head of the radius when the forearm is 
strongly flexed. ’ The external condyle 
is a small tubercular eminence, less y>ro- 
minent than the internal, curved a little 
forwards, and giving ^attachment to the 
external latcural ligament of the elbow- 
joint, and to a tendon common to the 
origin of some of the extensor and su- 
pinator muscles. The internal condyle, 
larger and more prominent than the ex- 
ternal, is directed a little backwards : it 
gives attachment to the internal lateral 
ligament, to the Pronator radii teres, and 
to a tendon common to the origin of some 
of the flexor muscles of the forearm. The 
ulnar nerve runs in a groove at the back 
of the internal condyle, or between it and 
the olecranon process. These eminences 
are directly continuous above with the 
external and internal borders. The great 
prominence of the inner one renders it 
more liable to fractui'e. 

Structure. The extremities consist of 
cancellous tissue, covei-ed with a thin 
compact layer ] the shaft is composed of 
a cylinder of compact tissue, thicker at 
the centre than at the extremities, and 
hollowed out by a large medullary canal, 
which extends along its whole length. 

Development. By seven centres (fig. 
89) : one for the shaft, one for the head, 
one for the tuberosities, one for the radial 
head, one for the trochlear portion of 
the articular surface, and one for each 
condyle. The centre for the shaft 
appears very early, soon aftqr ossifica- 
tion has commenced in the clavicle, and 
soon extends towards extremities. 

At birth the humeriis-is ossified nearly 
in its whole length, the extremities re- 
maining cartilaginous. Betweed the first 
and second years ossification commences 
in the head of the bone, and between the 
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fi(5C*x>ud ami third years the centre for the tuberosities makfjs its appearance, usually 
by a single ossific point, but sometimes, according to Bedard, by one for eacli 
tuberosity, that for the lesser being small, and not appearing until after the fourth 
year. By the fifth year the centres for the head and tuberosities have enlarged and 
become joined, so as to form a single large epiphysis. 

The lower end of the humerus is develoj>ed in the following manner : At the 
end of the second year ossification commences in the radial portion of the ar- 
ticular surface, and from this point extends ii^aids, so as to form the chief })art 
of tl»e articular end of the bone, the centre for tlie inner part of the articular sur- 
face not appealing until about the ago of twelve. Ossification coinmena^s in the 
internal condyle about the fifth year, and in the external one not until about the 
thii’teenth or fourtomith year. About 
sixteen dr sovmitecn ye^ars, the oubu* 
condyle and both ])ortions of the 
articulating surface (liaving ali*oady 
joined) unite, with the sliuft ; at eigh- 
teen years the inner condyh^ iKUioiiies 
joimnl, whilst tluj iijiper epi]ihysis, al- 
though the first foniKiI, is not united 
until about ihe twciiitioth year. 

Articulations. With the glenoid ca- 
vity of the scapula, and with the ulna 
and I'adiiis. 

Attachment of Jifnsclcs. To the 
gi'oater tuhcu’osity, the 8upraspinatus, 

Infraspinatus, and Teres nnnor ; to 
the lesser tuberosity, the Subscapu- 
laris; to th(i antciior bicipital ridgt^, 
the Pectoralis major; to the posterior 
bicipital ridge and groove, the Latis- 
simus dorsi and Teres major ; to ihe 
sluift, the Deltoid, Coraco-hracljialis, 

Biuchhilis anticus, (‘xternal and in- 
ternal heads of the Triceps, Subanconous; 
to the internal condyle, the I Venator 
ra.dii teres, and common tendon of the 
Flexor carpi i‘adialis, Palmaris longus, 

Flexor digiiorum sublimis, and Flexor 
cai*pi uhiaris : to the external condy- 
loid i-idge, the Supinator Jongus, and 
Extensor carpi !•adia,lis longior ; to ilie 
external condyle, ihe common tomloii of ilie Extensor carpi radialis hrevior, 
Extensor communis digitoriim. Extensor minimi digjti, and Extensor carpi ulnaris, 
the Anconeus, and Supinator brevis. 

The Forearm is that iiortion of the iippm- extremity which is situated between 
the elbow and wrist, it is composed of two bones, the Ulna and the Itadius, 


89. — Plan of the Development of the 
Humerus. Bv Seven Centres. 
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The Ulna. 

The Ukia (figs. 90, 91), so called fiom its forming the elbow (ihXtrri), is a long 
bone, prismatic in form, i»laced at the inner side of the forearm, parallel with the 
radius. It is tt^ larger and longer of the two lx)nes. Its tipper extremity, of great 
tliickness and stren^h, forms a large part of the articulation of the elbow-joint ; 
it diminishes in size fi*om above downward^, its lower extremity being very small, 
end excluded from the wrist-joint by the interposition of an intei-articular fibro- 
oartilage. It is divisible into a shaft, and two extremities. 

The Upper Extremity^ the strongest part of the bone, presents for examination. 
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two large curved processes, the Olecranon process and the Coronoid process ; and 
two concave articular cavities, the greater and lesser Sigmoid cavities. 

Tlie Olpcrmion Process elbow ; Kpapor^ head) is a large thick curved 

eminence, situated at the upper and back part of the ulna. It rises somewhat 
higher than the coronoid, and is curved forwards at the summit so as to present a 
prominent tip, its base being contracted where it joins the shaft. This is the 
narrowest i>ai*t of the upper end of the ulna, and, consequently, the most usual 
seat of fracture. The posterior surface of the olecranon, directed backwards, 
is triangular, smooth, sulxjutaneous, and covdl’ed by a bursa. Its upper surface, 
directed upwards, is of a quadrilateral form, marked behind by a rough impression 
for the attachment of the Triceps muscle ; and in front, near the margin, by a 
slight ti'ansverse groove for the attachment of part of the posterior ligament of the 
elbow-joint. Its anterior surface is smooth, concave, covered with cartilage in the 
recent state, and foians the upper and back part of the great sigmoid cavity. The 
lateral bordei^s pi'osent a continuation of the same groove that was seen on the 
margin of the sui)eiior surface ; they serve for the attachment of ligaments, viz., 
the back part of the internal lateral ligament internally, the posterior ligament 
externally. The Olecranon process, in its structure as well as in its position and 
use, resembles the Piitella in the lower limb ; and, like it, sometimes exists as a 
separate piece, not united to the rest of the bone.* 

The Coronoid l^rocess [tcoptovt], a crowds beak) is a rough triangular eminence of 
bone which projects hoiizontally forwards from the upper and front part of the 
ulna, forming the lowei* part of the great sigmoid cavity. Its base is continuous 
with the sliaft, and of considerable sti*ength, so much so that fracture of it is an 
accident of lare occurrence. Its apex is pointed, slightly curved upwards, and 
received into the coronoid depression of the humerus in flexion of the forearm. 
Its upp(U’ surface is smooth, concave, and forms the lowei* pai*t of the great sigmoid 
cavity. The under suriace is concave, and marked internally by a rough impres- 
sion for the insertion of the BrachialLs anticus. At the junction of this surface 
with the shaft is a rough eminence, the tubercle of the ulna, for the attachment of 
the oblique ligament. Its outer surface presents a narrow, oblong, articular de- 
pression, the lessej’ sigmoid Ciivity. The inner surfjice, by its prominent free 
margin, serves for the atbxchmont of pai*t of the internal lateral ligament. At Ihe 
front part of this surfxce is a small rounded eminence for the attachment of one 
head of the Flexor digitorum sublimis, behind the eminence, a depression for part 
of the origin of the Flexor profundus digitorum, and, descending from the emi- 
nence, a ridge, whicli gives attachment to one head of the Pronator radii teres. 
Occasionally, the Flexor longus pollicis arises from the I6wer part of the Coronoid 
process by a rounded bundle of muscular fibres. 

The Greater Sig7noi(]> Cavity^ so axlled from its resemblance to the old shsxpe of 
the Greek letter 2, is a semilunar depression of large size, formed by the olecranon 
and coronoid processes, and serving for arficulation with the trochlear surface of 
the humerus. About the middle of either lateral border of this cavity is a notch, 
which contracts it somewhat, and serves to indicate the junction of the two pro- 
cesses of which it is formed. The cavity is concave from above downwards, and 
divided into two lateral parts by a smooth elevated ridge, which runs from the 
summit of the olecranon to the tip of the coronoid process. Of these two portions, 
the internal is the larger ; it is slightly concave transversely, the external portion 
being convex above, slightly concave below. 

The Lesser Sigmoid Cavity is a narrow, oblong, articular depression, placed on 
the outer side of the coronoid process, and se^rving for articulation with the head 
of the radius. It is concave from before bax:k wards ; and its extremities, which 
are prominent, serve for the attachment of the orbicular ligament. 

The Shaft is pris|tiatic in form at its upper part, and curved from behind 

' * Professor Owen regards the olecranon as homologous not with the patella, but with an 

extension of the upper end of the fibula above the knee-joint, which is met with in the 
Otoithorhynchus, Echidna, and some other animals. (Owen, * On the Nature of Limbs* ) 
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forwards, and from within outwards, so as to b© convex behind and externally ; its 
central part is quite straight; its lower part rounded, smooth, and bent a little 
outwards ; it tapers gradually from above downwards, and presents for examination 
three borders, and three surfaces. 

The anterior border commences above at the prominent inner angle of the coro- 
noid i>i ocess, and terminates below in front of the styloid process. It is well marked 
above, smooth and rounded in the middle of its ext(int, and affords attachment to 
the Flexor profundus digitorum : its Jower fourth, bounded by an oblique ridge, 
Kcrves for the attachment of the Pronator quadratus. It separates the anterior 
from the internal surface, 

Tile posterior border commences above at the a])ex of the triangular surface at 
the back part of the olecranon, and terminates below at the back pai't of the styloid 
process; it well marked in the upper three-fourths, and gives attachment to an 
aponfuirosis common to the Flexor carpi uhiaris, the Extensor carpi ulnaris, and 
tJie Flexor profn!)dus digitorum muscles ; its lower fourtli is smooth and roundeil. 
I'bis l)ordtu* separates the internal from the posterior surface. # 

The external or interosseous border commences above by two lines, wliich converge 
one from each extieraity of the lesser sigmoid cavity, enclosing l)etween them a trian- 
gular s])aoe for the attachment of part of the Riipinator brevis, and terminates below 
at the middU*. of the head of the ulna. Its two middle fourfhs are very prominent, 
ainl serve for the attachment of the interosseous membrane ; its lower fourth is 
smooth and rounded. This border sepiirates the anterior from the posterior suiface. 

The a^nterior surface^ much broader above than below, is concave in the upper 
thmvfourths of its extent, and affords attachment to the Flexor pi*ofuiidus cligi- 
loruin ; its lower fourth, also concave, to the Pronatoi* quadratus. The lower 
fourth is separated from the remaining portion of the bone by a prominent ridge, 
directed obliquely from above downwa-rds and inwards ; this ridge mai’ks the 
extent of attachment of the Pronator above. At thd junction of the up]>er with 
ihe middle third of the bone is the imtiient canal, directed obliquely upwards 
and inwards. 

The posterior surface^ directed backwards and outwards, is broad and concave 
above, somewhat narrower and convex in the middle of its course, nari’ow, smooth, 
and rounded below. It presents alK)ve an obli(pie ridge, which runs from the 
postei’ior extremity of the lesser sigmoid e^ivity, downw^ards to the posterior border ; 
tlie triangular surface above this ridge receives the insertion of the Anconeus 
muscle, wliilst the x*idge itself affords attachment to the Supinator bievis. The 
suiface of bone below this js subdivided by a longitudinal ridge, sometimes called 
the pei-pendi(3ular line, into two parts : the intcj-nal part is smooth, concave, and 
gives origin to (occasionally is merely covered by) the Extensor carpi ulnaris; the 
external portion, wider and rougher, gives attachment from above downvrards to 
]»art of the Supinator brevis, the Extensor ossis metacarixi pollicis, the Extensor 
socundi internodii pollicis, and the Extensor indicis muscles. 

The internal surface is broad and concave above, narrow and convex below. 
Tt gives attachment by its upper three-fourths to the Flexor profundus digitorum 
mus(»le : its lower fourth is subcutaneous. 

The Lower Kxtrhnity of the ulna is of small size, and excluded from tlie articu- 
lation of the wrist-joint. It pi’esents for examination two eminences, the outer and 
larger of which is a rounded articular eminence, termed the head of the ulna; the 
inner, narrower '*and more projecting, is a non-articul^r eminence, the styloid 
]>roceHs. The head, piesents an articular facet, part of which, of an oval form, is 
directed downwaids, and plays on the surface of the triangular libro-cartilage, 
^\liich separates this lione from the wrist-joint; the remaining portion, directed 
eiitwaids, is narrow, convex, and received into the sigmoid cavity of the radius. 
Tiie styloid process projects from the inner and back part of the bone, and descends 
a little lower than the head, terminating in a rounded summit, which affords attach- 
ment to the internal lateral ligament of the wrist. The head is separtited from 
the styloid process by a depiession for the attachment of the triangular ipter- 
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ai*ticular fibro-cartilage ; and behind, by a shallow groove for the passage of the 
tendon of the Extensor carpi ulnaris. 

Structure. Similar to that of the other long bones. 

Development. By three centres : one for the shaft, one for the inferior extremity, 
and one for the oleci'jinon (fig. 92). Ossification commences near the middle of 
the shaft about the fifth week, and soon extends through the greater part of the 
bone. At birth the ends are cai’tilaginous. About the fourth year, a separate 
osseous nucleus appears in the middle of the head, which soon extends into the 
styloid process. About the tenth year, ossific matter appeai-s in the olecranon near 
its extremity, the chief part of^this process being formed from an extension of the 
shaft of the bone into it. At about the sixteenth year, the upper epiphysis becomes 
joined, and at about the twentieth year the lower one. 

Articulatione. With the humerus and radius. 

Attachme^vt of Muscles, To the Olecranon : the Triceps, Anconeus, atid 

92.-P]ftn of the Development of the Ulna. carpi ulnaris. 

By Three Centres. coronoid process : the Bra- 

Olecranffn. chialis anticus. Pronator radii teres, 

sixblimis digitorum, and Flexor 
profuiidus digitoriim, occasionally also 
the Flexor longus pollicis. To the 
shaft : tho Flexor profundus digi- 
torum, Pronator quadratus, Flexor 
cjirpi ulnaris, Extensor carpi ulnaris. 
Anconeus, Supinator brevis, Extensor 
ossis metacjirpi pollicis. Extensor se- 
cuiidi intornodii pollicis, and Extensor 
indicis. 

The Radius. 

The Radius is situated on the outer 
side of the forearm, lying parallel 
with the ulna, which exceeds it in 
length and size. Its upper end is 
small, and forms only a small part of 
the elbow-joint ; but its lower end is 
large, and forms the chief part of the 
wrist. It is one of the long bones, 
A^^ears at Shftp at piismatic in form, slightly curved 

longitudinally, and like other long 
bones has a shaft and two extremities. 

The Upper Extremity presents a head, neck, and tuberosity . The head is of a 
cylindrical form, depres^.d on its upper surface into a shallow cup, which articulates 
with the radial or lesser head of the humerus in flexion of the joint. Around the 
circumference of the bead is a smooth articular surface, coated with ciu*tilage in 
the recent state, broad internally whore it rotates within the lesser sigmoid cavity 
of the ulna ; narrow in tho rest of its circumference, to play in the orbicular liga^ 
ment. The head is supported on a round, smooth, and constricted portion of bone, 
called the which presents, behind, a slight ridge, for the attachment of part 

of the Supinator brevis. Beneath the neck, at the inner and front aspect of the 
lx)ne, is a rough eminence, the tuberosity. Its surface is divided into two parts by 
a vertical line — a. posterior rough portion, for the insertion of the tendon of the 
Biceps muscle ; and an anterior smooth portion, on which a bursa is interposed 
between the tendon and the bone. 

The Shaft of the bone is prismoid in form, narrower above than below, and 
slightly curved, so as to be convex outwards. It presents three surfaces, separated 
by three borders. ^ 

The arUerior border extends from the lower part of the tuberosity above, to the 
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ajitorior part of the base of the styloid process below. It separates the anterior 
from the external surface. Its upper third is very prominent ; and from its 
oblique direcjtion, downwards and outwards, has received the iiAme of the oblique, 
line of the radius. It gives attiujhment, externally, to the Supinator brevis ; 
internally, to the Flexor longus pollicis, and between these to the Flexor digitorum 
sublimis. The middle third of the anterior border is indistinct and rounded. Its 
lower fourth is sharp, promiilent, affords attachment to the Pronator quadratus, and 
terminates in a small tubercle, into which is inserted the tendon of the Supinator 
longus. 

The posterior border commences above, at tlie back part of the neck of the mdius, 
and terminates below, at the posterior part of the base of the styloid process ; it 
separates the posterior from the external surface. It is indistinct above and below, 
but well marked in the middle third of the bone. 

The internal or interosseous border commences above, at the back part of the 
tuberosity, where it is rounded and indistinct, becomes sharp and prominent as it 
descends, and at its lower part bifunjatos into two ridges, which descend to tlie 
anterior and posterior margins of the sigmoid cavity. This border separates the 
anterior from the posterior surfacjo, and has the interosseous membrane attached to 
it throughout the greatei* part of its extent. 

The anterior surface is narrow and concave for its upper two-thii’ds, and gives 
attachment to the Flexor longus pollicis muscle ; below, it is broad and Hat, a,nd 
gives attacliment to the Pronator quadratus. At the junction of the upper and 
middle thirds of this surface is the nutrient foramen, wiiich is directed oblicjuely 
upwards. 

TJie posterior surface is rounded, convex, and smooth, in the upper thii’d of its 
extent, and covered by the Supinator brevis muscle. Its middle third is broad, 
slightlj concave, and gives attachment to the Extensor ossis metacarpi pollicis 
above, the Extensor prinii internodii pollicis below. Its lower third is broad, 
convex, find covered by the tendons of the muscles, which subsc^qmmtly run in the 
grooves on the lower end of the bone. 

The external surface is rounded and convex throughout its entire c'xtent. Its 
upper third gives attachment to the Supinator brevis muscle. About its centre is 
seen a I’ough ridge, for the insertion of the Pronator radii teres muscle. Its lowei’ 
part is narrovT, and covered by the tendons of the Extensor ossis metacarpi pollicis 
and Extensor primi iiiternodii pollicis muscles. 

The Lower Extremity of the radius is large, of quadrilateral form, and provided 
with two ju’ticular surfaces, one at the extremity for articulation with the cari)us, 
and one at the inner side of the bone for articulation with the ulna. The carpal 
articular surface is of triangular form, concave, smooth, and divided by a slight 
antero posterior ridge into two parts. Of these, the external is large, of a trian- 
gular form, and articulates with the scaphoid bone ^ the inner, smaller and 
quadrilateral, aiticulates with the semilunar. The articular surface for the ulna 
is called the sigmoid cavity of the radius; it is narrow, concave, smooth, and 
articulates with the head of the ulna. The circumference of this end of the bone 
presents three surfaces, an anterior, external, and posterioi\ The anterior 
surface^ rough and iri*egular, affords attachment to tho anterior ligament of 
the wrist-joint. The external surface is prolonged obliquely downwards into 
a strong conical projection, the styloid process, which gives attachment by its 
bost^ to the tendon of the Supinator longus, and by its a})ex to the external lat3ral 
ligament of the wrist-joint. The outer smface of this procjess is marked by two 
grooves, which run obliquely downwards and forwards, and are separated from 
one another by an elevated ridge. The anterior one gives passage to the tendon 
of the Extensor ossis metacarpi pollicis, the posterior one to the tendon of the 
Extensor primi intemodii pollicis. The posterior surface is convex, affoi'ds at- 
tachment to the posterior ligament of the wrist, and is marked by three grooves. 
Proceeding from without inwards, the first groove is broad, but shallow, and sub- 
divhied into two by a slightly elevated ridge : the outer of these two transmits tho 
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tendon of the Extensor carpi ludialis longior, the inner the tendon of the Extengor 
cai’pi radialis bi*evior. The secbnd, which is near the centre of the bone, is a deep 
hut narrow grocwe, directed obliquely from above, downwards and outwards; it 
transmits the tendon of the Extensor secundi internodii pollicis. The thii'd, lying 
most internally, is a broad groove, for the passage of the tendons of the Extensor 
communis digitorum, Extensor indicis and Extensor minimi digiti ; the tendon of 
the last-named muscle passing through the groove at the point of articulation 
of the radius with the ulna, and lying in a separate sheath of the annular ligament. 

Structure. Similar to that of the other long bones. 

Development (fig. 93). Tiy three centres: one for the shaft, and one for each 

extremity. That for the shaft makes 


93. — Plan of the Development of the Radius. 
By Three Centres. 
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its appearance near ilie centre of the 
bone, soon after the development of 
the humerus commences. At birth 
the shaft is ossified, but tlie ends of 


the bone are cartilaginous. About the 
second 
the 
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end of the second year, ossification 
commences in the lower epiphysis ; 
and about the fifth year, in the upj^er 
one. At the age of puberty, the up- 
per epiphysis becomes joine<l to the 
shaft ; the lower epiphysis becoming 
united about the twentieth year. 

Articulations. With four bones : the 
linmt'rus, ulna, scaphoid, and semi- 
lunar. 

Attachnmii of Muscles. To the tu- 
berosity, the Biceps ; to the oblique ' 
ridge, the Supinator brevis, Flexor 
digitorum sxtblimis, and Flexor longus 
pollicis ; to the shaft (its anterior sur- 
face), the Flexor longus pollicis and 
Pronator quadmtus ; (its i)Ostei ior sur- 
face), the Extensor Ovssis metacar])i 
pollicis and Extensor primi internodii 
pollicis; (its outer surface), " the Pro- 
nator radii teres ; and to the styloid 
process, the Supinator longus. 


THE HAND. 

The skeleton of the Hand is subdivided into thi’ee segments — the Carpus or wrist 
bones, the Metacarpus or bones of the palm, and the Phalanges or bones of the fingers. 


The Carpus. 

The bones of the Carpus, eight in number, are an-anged in two rows. Those 
of the upper row, enumerated from the radial to the ulnar side, are the scaphoid, 
semilunar, cuneiform, and pisiform ; those of the lower row, enumerated in the 
same order, are the trapezium, trapezoid, os magnum, and unciform. 

Common Characters op the Carpal Bones. 

E*jch bone (excepting the pisiform) presents six surfaces. Of these, the ante- 
rior or palmar, and the posterior or dorsal, are rough, for ligamentous attachment, # 
the dprsal surface being generally the broader of the two. The superior and 
inferior are articular, the superior generally convex, the inferior concave ; and the 
intern^ and external are also articular wl^n in contact with contiguous bones, 
otherwise rough and tubercular. Their structure in all is similar, consisting 
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within of cancellous tissue enclosed in a layer of ^pmpact bone. Each bono is also 
developed from a single centre of ossification. 

Bones op the Upper Row. (Fig«. 94, 9S ) 

The Scaphoid is the largest bone of the first row. It has i*eceived its name from 
its fancied rcsemblaiico to a boat, being broad at one end, and narrowed like a prow 
at the opposite. It is situated at the upper and outer part of the carpus, its 
direction being from above downiwards, outwards, and forwards. The superior 
surface is convex, smooth, of triangular shape, and articulates with the lower end 
of the radius. The inferior surface^ directed downwai*ds, outwards, and backwaids, 
is smooth, convex, also triangular, and divided by a slight ridge into two paints, 
the external of which articulates with the trapezium, the inner with the trapezoid. 
The posterior or dorsal smface presents a narrow, rough gioove, which runs tlie 
entire breadth of the bone, and serves for the attachment of ligaments. The 
anterior or palmar surfabe is concave above, and elevated at its lower and outer 
part into a prominent rounded tubercle, which projects forwai’ds from the front of 
the carpus, .and gives attjichment to the anterior annular ligament of the wrist. 
The external surface is I'ough and narrow, and gives attachment to the external 
lateral ligament of the wrist. The internal surface presents two articular fiicets : 
of these, the supeiior or smaller one is flattened, of semilunar form, and articulates 
with the semilunar ; the inferior or larger is concave, forming, with the semilunar 
bone, a concavity for the head of the os magnum. 

l>ay it with the dorsal surface, i.e., the narrow non-articular grooved surface, 
on the teblo, and tho convex radial articular surfiice towards you. The tubercle 
is outwards, i.e., points to the side to which the bone belongs.* 

Articalatiom. With five bones : the radius al>ove, tiapezium and trai>ezoid‘bek)w, 
os magnum and semilunar internally. 

Tho Semiltmar bone may be distinguished by its deep concavity and crescentic 
outline. It is situated in the centre of the upper row of the caipus, between tho 
sciiplioid and cuneiform. The superior surface, convex, smooth, and bounded by 
four edges, articulates with the radius. Tho inferior surface is deeply concave, and 
of gretiter extent from before backwards than transversely ; it articulates with the 
head of the os magnum, and by a long narrow fiicet (separated by a ridge from the 
general surface) with the unciform bone. The anterior or palmar and or 

dorsal surfaces are rough, for the attachment of ligaments, the former being tlie 
broader*, and of somewhat rounded form. The external surface presents a narrow, 
flattened, semilunar facet, for articulation with the scaphoid. The internal surface 
is marked by a smooth, quadrilateral facet, for articulation with the cuneiform. 

Lay it with the broader non-articular surface upwards and the convex articular 
surface for the nidius backwards (i.e. towards you). The- semilunar facet for the 
scaphoid wrill be on the side to which the bone belongs : or, again, the broader of tho 
two articular portions on the concave surface ; namely, that for the os magnum will 
also be on the same side. 

Artictilations, With five bones : the radius above, os magnum and unciform ‘ 
below, sciiphoid and cuneiform on either side. 

The Cuneiform, if Os Pyramidal) may he distinguished by its pyramidal shape, 
and by its having an oval, isolated facet, for articulation wdth the pisiform bone. 
It is situated at the upper and inner side of the cfirpus. The superior surface 
presents an internal, rough, non-aiticular portion ; and an external or articular 
portion, which is convex, smooth, and separated from the lower end of the ulna by 
the interarticular fibro-cartilage of the wrist. The inferior surface, directed out- 
wards, is concave, sinuously curved, and smooth for articulation with the unciform. 
The posterior or dorsal surface is rough, for the attechment of ligaments. The 
omlerwr or palmar surface presents, at its inner side, an oval facet, for articulation 

* In these directions each bone is supposed to be placed as it would be if the hand were 
laid supine on the table in front of the student, with the wrist towards him. 
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with the pisiform ; and is rough externally, for ligamentou^ii attachment. The 
external surface^ the base of the pyramid, is marked by a flat, quadrilateral, smooth 
facet, for articulation with the semilunar. The internal surfacey the summit of the 
pyramid, is pointed and roughened, for the attachment of the internal lateral 
ligament of tho wrist. 

Lay it with the surface on which the pisiform facet is upwards, and the con- 
cavo-convex surface for the unciform in front. The base of the wedge (i.e., the 
broad end of tho bone) will be on the side to which k belongs. 

Articulation. With three bones : the semilunar externally, the pisiform in front, 
the unciform below, and with the triangular interarticular fibro-cartilage which 
separates it from the lower end of the ulnfL. 

The Pisiform bone may be known by its small size, and by its piesenting a 
single articular facet. It is situated at the anterior and inner side of the carpus, is 
nearly circular in form, and presents on its posterior surface a smooth oval facet, 
for aiticulation with the cuneiform bone. This facet approaches the superior, but 
not the inferior, border of the bone. The anterior or palmar surface is rounded and 
rough, and gives attachment to the antei-ior annular ligament. The outer and inner 
surfaces are also rough, the former lieing convex, the latter usually concave. 

Lay it with the articular facet on the table, and the non-articular part of the 
same surface in front. The concave (inner) suihrce is then on the side to which the 
bone does not belong, i.c., on the ulnar side. 

Articulation. With one hone, tho cuneiform. 

AttacJmi&nt of Muscles. To two; the Flexor carpi ulnaris, and Abductor minimi 
digiti ; and to the antei ior annular ligament. 

Bones ok the Lower Row. (Figs. 94, 95.) 

The Trapezium is of very irregular form. It may be distinguished by a deep 
groove, for the tendon of the Flexor carpi radialis muscle. It is situated at the 
external and inferior part of the carpus, between the scaphoid and first meta- 
carpal bone. The superior surface^ concave and smooth, is directed upwards and 
inwards, and articulates with the scaphoid. The inferior surface^ directed down- 
wards and outwards, is oval, concave from side to side, convex from before back- 
wards, so as to form a saddle-shaped surface, for ai’ticulation with the base of the 
first metacaipal bone. The anterior or palmar surface is narrow and rough. 
At its upper part is a deep groove, running from above obliquely downwards and 
inwards; it transmits the tendon of the Flexor carpi radialis, and is bounded 
externally by a prominent ridge, the oblique ridge of the trapezium. This surface 
gives attachment to the Abductor pollicis, Flexor ossis metacai*pi, and Flexor brevis 
pollicis muscles ; and the anterior .annular ligament. The posterior or dorsal 
surface is rough, and the external surface also broad and rough, for the attachment 
pf ligaments. The internal surface presents two articular facets : the upper one, 
large and concave, articulates with the trapezoid ; the lower one, narrow and 
fiattened, with the base of the second metacarpal bone. 

Lay it with its prominent ridge**^ upwards and towards yourself. The saddle-* 
shaped surfixee for the thumb is on the side to which the bone belongs. 

Articulations. With four bones : the scaphoid above, the trapezoid and second 
metacar]Dal bones internally, the first metacarpal below. 

Attachment of Muscles. Abductor pollicis. Flexor ossis metacarpi, and part of the 
Flexor brevis pollicis. 

The Trapezoid is tho smallest bone in the second row. It may be known by 
its wedge-shaped form, the broad end of the wedge forming the dorsal, the narrow 
end the palmar surface ; and by its having four articular surfaces touching each 
other, and separated by sharp edges. The superior surface^ quadrilateral in form, 
smooth and slightly concave, articulates with the scaphoid. The inferior surface 

* This promioent ridge is between the deep groove for the tendon of the Flexor carpi 
radialis ana the aton^articulai* surface. 
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articulates with the ui)per end of the second metacarpal bone ; it is convex from 
side to side, concave from before backwards, and subdivided, by an elevated ridge 
into two unequal lateral facets. The ‘posterior or dorsal and anterior or 
surfaces are rough, for the attachment of ligaments, the former being the larger 
of the two. The external surface^ convex and smooth, articulates with the 
trapezium. The internal surface is concave and smooth below, for articula- 
tion with the os magnum ; rough above, for the attachment of an interosseous 
ligament. 

Lay it with its smaller non-articular surface upwards, and the edge which 
separates the two concave articular facets forwards. The lower end of the bone 
will then curve away from the side to whfch it belongs. ♦ 

Articulations, With four bones : the scaphoid above, second metacarpal bone 
below, trapezium externally, os magnum internally. 

A ttachinent of Muscles, Part of the Plexor brevis pollicis. 

The Os is the largest bone of the carpus, and occupies the centre of 

the wrist. If^^resents ifl)Ove a rounded portion or head, which is received into 
the concavity formed by the scaphoid and semilunar bones; a constricted j)ortion 
or neck ; and, below, the body. The superior surface is rounded, smooth, and 
articulates with the semilunar. The inferior surface is divided by two ridges into 
three facets, for artitailation with the second, third, and fourth metacarpal bones ; 
that for the third (the middle fac^fc) being the largest of the three. The posterior 
or dorsal surface is bi’oad and rough ; the anterior or naiiow, rounded, 

and also rough, for the attachment of ligaments. The external surfam articiihites 
with the trapezoid by a small facet at its anterior inferior angle, behind which is 
a rough depression for the attachment of an interosseous ligament. Above tliis is 
a deep and rough groove, which foi’ms part of the neck, and serves for the attach- 
ment of ligaments, bounded superiorly by a smooth convex surface^ for articulation 
with the scaphoid. The internal surface articulates with the unciform by a smootli, 
concave, oblong facet, which occupies its posterior and superior parts; and is rough 
in front, for the attacliment of an interosseous ligament. 

Lay it on the table with the narrower (convex) non-articqlar surface upwards, 
-iftid the head towards you. The prominent corner at the lower anteidor part of tlie 
bone inclines away from the side to which it belongs. 

Articidations, With seven bones : the saiphoid and semilunar above ; the second, 
third, and fourth metacarpal below ; the trapezoid on the radial side ; and the unci- 
form on the ulnar side. 

Attachment of Muscles, Part of the Flexor brevis pollicis. 

The Unciform bone may be readily distinguished by its wedge-shaped form, and 
the hook-like process that projects fi*om its palmar surface. It is situated at the 
inner and lower angle of the carpus, with its base downwards, resting on the two 
inner metacarpal bones, and its apex directed upwards and outwards. The superior 
surface^ the aj)ex of the wedge, is narrow, convex, smooth, and articulates with 
the semilunar. The inferior surface articfitlates with the fourth and fifth meta- 
carpal tones, the coiicjivc surfac^e for each being separated by a ridge, which runs 
from before backwards. The posterior or dorsal surface is triangular and rough, 
foi* ligamentous attachment. The anterior or palmar surface presents, at its lower 
and inner side, a curved hook-like process of bone, the unciform process, directed 
from the palmar surface forwards and outwards. It gives attachment, by its 
apex, to the annular ligament ; by its inner surface, to the Flexor brevis minimi 
digiti, and the Flexor^ ossis metacarpi minimi digiti ; and is grooved on its outer 
side, for the passage of the Flexor tendons into the palm of the hand. This is one 
of the four eminences on the front of the carpus, to which the anterior annular 

* If the bone be not well marked, the following method, suggested by Mr. E. J. Spitta, 
formerly Demonstrator of Anatomy at St. George’s Hospital School, will be found more simple. 
Let the superior— i.e. the smooth quadrilateral articular — surface be directed towards the 
student, and the posterior — the larger rough non-articular — surface upwards ; the latter will 
then be found to present a wedge-shaped outline, the base of which points to the side to which 
tl|p bone belongs. 
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ligament is attached ; the others being the pisiform internally, the oblique ridge of 
the trapezium and the tuberosity of the scaphoid externally. The internal sur- 
Jace articulates with the cuneiform by an oblong facet, cut obliquely from above, 
downwards and inwards. The external surface articulates with the os magnum 
by its upper and posterior part, the remaining portion being rough, for the attach- 
ment of ligaments. 

Lay it with the hooked process upwards, and the articular surface divided into 
two i)arts for the metacarpal bones forwards. The concavity of the procciss will be 
on the side to which the bone belongs. 

Articulations, With five bones : the semilunar above, the fourth and fiftli mota 
carpal below, the cuneiform internally, the os magnum externally. 

Attachment of Muscles, To two : the Flexor brevis minimi digiti, and Flexor 
ossis metacarpi minimi digiti ; and to the anterior annular ligament. 

Tite Metacarpus. 

The Metacari:>al bones are five in number : they are long (^li^idrical bonas, 
presenting for examination a shaft, and two extiemities. 

Common Characters of the Metacarpal Bones. 

The shaft is prismoid in form, and curved longitudinally, so as to be convex in 
the longitudinal direction behind, concave in front. It pi esents three sui faces : 
two lateral, and one posterior. The lateral surfaces ai*e concave, for the attach- 
ment of the Interossei muscles, and ’sepamtcjd from one another l)y a prominent 
line. The posterior or dorsal surface is triangular, smooth, and flattened below, 
and covered, in the recent state, by the tendons of the Extensor muscles. In its 
upper half it is divided by a ridge into two nanow lateral depressions, for the 
attachment of the Dorsal interossei muscles. This ridge bifurcates a little above 
the centre of the bone, and its branches run to the small tubercles on each side of 
the digital extremity. 

The carpal extremitij, or hase^ is of a cuboidal form, and broader behind than in 
front : it articulates above with the carpus, and on each side 'with tlie adjoinhig 
metacarpal bones ; its dorsal and palmar surfaces being rough, foi* the attachment 
of tendons and ligaments. 

The digital ext/remity, or head, presents an oblong surface, flattened at each side, 
for articulation with the first phalanx ; it is broader, and extends farther forwards 
in front than behind, and is longer in the antero-posterior than in the ''transverse 
diameter. On either side of the head is a deep depression, surmounted by a 
tubercle, for the attachment of tlie lateml ligament of the metacJirf)o-phalangeal 
joint. The posterior surface, broad and flat, supports the Extensor tendons ; tlie 
anterior surface presents a median groove, bounded on each side by a tubci’clc, for 
the passage of the Flexor tendons. 

Peculiar Characters op the Metacarpal Bones. 

The metacarpal hone of the thumh is shorter and wider than tlie rest, diveiges 
to a greater degree from the carpus, and its palmar surface is directed inwards 
towards the palm. The shaft is flattened and broad on its dorsal aspect, and does 
not pi*esent th^e bifurcated ridge which is found on the other inetacarjial bones ; it 
is concave from before backwai*ds on its palmar surface. The carpal extremity, or 
hase^ presents a concavo-convex surface, for articulation with the trapezium, and has 
no lateral facets. The digital extremity is less convex than that of the other meta- 
carpal bones, broader from side to side than from before backwards, and terminates 
anteriorly in a small articular eminence on each side, over which play two sesamoid 
bones. 

The side to which this bone belongs may be known by observing the little 
facet, which is marked on the inner side of its posterior surface just above the 
base, ipr the tendon of the Extensor ossis metacarpi pollicis. Mr. Holden directs 
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that the bone be placed with its dorsal surface upwards, and its head towards the^ 
student, which is the reverse of the ordinary position. This facet will then mark 
the side to which the bone belongs. 

The metacarpal hone of the index finger is the longest, and its base the largest 
of the other four. Its carpal extremity is prolonged upwards and inwards. The 
dorsal and palmar surfaces of this extremity are rough, for the attachment of 
tendons and ligaments. It presents four articular facets ; the first, at the end of 
the bone, is concave from side to side, convex from before biick wards, and articu- 
lates with the trapezoid ; the second, on the radial side, is a flat quadrilateral facet, 
for the trapezium. The third and fourth are on the ulnar side of the extremity, and 
are separated by a ridge : the proximal one^^long and narrow, articulates with the os* 
magnum ; the distal one, considerably broader and notched, with the third meta- 
carpal bone. 

The side to which this bone belongs is marked by the absence of the lateral 
facet on the outer (radial) side of its head, so that if the bone -be placed with its 
base towards the student, ixjid the palmar surface upwards, tlie side on which there 
is no lateral facet will be that to which it belongs. If the head of the bone be indis- 
tinctly marked, the bjise can be recognised, its ulnar or inner suiface being marked 
by the two long narrow facets for the os magnum and third metacarpal, easily 
distinguishable from the single quadrangular facet on the radial side for the trape- 
zium, which w^ill then mark the side to which the bone )>elongs. 

The metacarpal hone of the middle finger is a little smaller than the preceding; 
it presents a pyramidal eminence on the radial side of its base (dorsal aspect), which 
extends upwards behind the os magnum. The carpal articular facet is concave 
behind, flat and horizontal in front, and corresponds to the os magnum. On the 
radial side is a smooth conciive fa-c^t, for articulation with the second metacarpal 
bone ; and on the ulnar side two small oval facets, for articulation with the fourth 
metacarpal. 

The side to which this bone belongs is easily recognised by the projecting angle 
on the lower radial corner of its base. With the palmar surface u])permost, and the 
biise towards the student, this projection points towards the side to which the 
bone belongs. 

The metacarpal hone of the ring-finger is shorter and sinalh^r than the preceding, 
and its base small and quadrilaleial ; the carpal suiface of tlie base presenting two 
facets, for articulation with the unciform and os mfignnm. On the radial side arc 
two oval facets, for articulation with the third metacarpal bone; and on the ulnar 
side a single concave facet, for the fifth metacarpal. 

If this bone is placed with the base towai-ds the student, and the palmar surface 
upwards, the radial side of the Imse, which luus two fiicets for articulation with the 
third metacarpal bone, will be on the side to which it belongs. If, as sometimes 
happens in badly marked bones, one of these facets is indistinguishable, the .side 
may be known by the gicatly larger size in such cases of the fiicet for the fifth 
metacarpal bone, wdnch is therefore^ situated on the side to wliich the bone doesnt>i^, 
belong. 

The metacarpal hone of the little finger may be distinguished hy the concavo- 
convex form of its carpal surface, wliich articulates with the unciform ; and by its 
having only one lateral articular facet, which corresponds with the fourth meta- 
carpal bone. On its ulnar side is a prominent tubercle, for the insertion of the 
tendon of the Extensor carpi iilnaris. The dorsal surface of the shaft is marked by 
an oblique ridge, which extends from near the ulnar side of the upjier extremity to 
the radial side of the lower. The outer division of this surface serves for the at- 
tachment of the fourth Dorsal interosseous muscle ; the inner division is smooth, 
and covered by the Extensor tendons of the little finger. 

If this bone is placed with its base towards the student, and its palmar surface 
tipwards, the side of the head which has a lateral facet will lie that to which the 
bone belongs. ' 

Articulationa. Besides the phalangeal articulations, the first metacarpal bone 
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articulates with the trapezium ; the second with the trapezium, tmpezoides, os 
magnum, and third metacarpal bones ; the third with the os magnum, and second and 
fourth metacarpal bones ; the fourth with the os magnum, unciform, and third and 
fifth metacarpal bones ; and the fifth with the unciform and fourth metacarpal. 

AttachmeTit of MvscltB. To the metacarpal bone of the thumb, three : the Flexoi* 
ossis metacarpi pollicis, Extensor ossis metacarpi pollicis, and first Dorsal inter- 
osseous. To the second metacarpal bone, five ; the Flexor cjirpi radialis, Extensor 
ciiipi radialis longior, first and second Dorsal interosseous, and first Palmar inter- 
osseous.* To the third, five : the Extensor carpi radialis brevior. Flexor brevis 
jx>llicis, Adductor pollicis, and second and third Dorsal interosseous. To the 
fourt/h, three : the third and fourth Dorsal and second Palmar iritei'osseous. To the 
fifth, five : the Extensor carpi ulnaris. Flexor carpi ulnaris, Flexor ossis metacarpi 
minimi digiti, fourth Dorsal, and third Palmar interosseous. 

Phalanges. 

The Phalanges are the bones of the fingers ; they are fourteen in number, three 
for eiich finger, and two for the thumb. They are long bones, and present for 
examination a shaft, and two extremities. The »liaft tapei's from above downwards, 
is convex posteriorly, concave in front from above downwards, flat from side to 
side, and marked laterally by rough ridges, which give attachment to the fibi^ous 
sluiaths of the Flexor tendons. The mptacarpal extremity or base, in the first row, 
presents an oval concjive aiticular surface, broader from side to side than from 
l)efore bar.kwards ; and the same extremity in the other two rows, a double con- 
cavity separated by a longitudinal median iddge, extending from befoie Imckwards. 
The digital extremities are smaller than the othei‘s, and ternanate, in the first and 
second row, in two small latersil condyles, separated by a slight groove ; the arti- 
cular surface being prolonged farther forwards on the palmar than on the dorsal 
surface, espechilly in the first row. 

The Ungual jdialauges are convex on their ilorsjxl, flat on their palmar sni*faces ; 
they are lecognised by their small size, and by a roughened elevated surface of a 
liorse-shoe form on the palmar aspect of their ungual extremity, which serves to 
support the sensitive pulp of the finger. 

Articulations, The first row with the metacarj>al bones, and the S(;cond row of 
phalanges ; the second row with the fii‘st and third ; the thiid, with the second row. 

Attachment of Muscles, To the base of the first phalanx of the thumb, four 
muscles : the Extensor primi inte^rnodii pollicis, Flexoi* brevis pollicis, Abductor 
j>ollicis, Adductor pollicis. To the second phalanx, two : the Flexor longus pollicis, 
and the Extensor secundi interiiodii. To the base of the first phalanx of the index 
finger, the first Dorsal and the first Palmar interosseous ; to that of the middle 
finger, the second and third Dorsal interosseous ; to that of tVie ring-finger, the 
fourth Dorsal and the second Palmar interosseous ; and to that of the little finger, 
the third Palmar interosseous, the Flexor brevis minimi digiti, and Abductor 
minimi digiti. To the second phalanges, the Flexor sublimis digitomm. Extensor 
communis digitorum ; and, in ♦addition, the Extensor indicis to the indt'x finger, 
the Extensor minimi digiti to the little finger. To the third phalanges, the Flexor 
profundus digitorum and Extensor communis digitorum. 

Development of the Bones of the Hand. 

The Carpal hones are each developed by a single, centre. At birth, they are all 
cartilaginous. Ossification proceeds in the following order (fig. 96) : in the os 
magnum and unciform an ossific point appears^ during the first year, the former 
preceding the latter ; in the cuneiform, at the third year ; in the trapezium and 
•semilunar, at the fifth ye:jr, the former preceding the latter; in the scaphoid, at 
the sixth year : in the ti^pezoid, during the eighth year ; and in the pisiform, 
about the twelfth year. 

• The flexor brevis pollicis is also frequently attached to this hone. 
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The Metacarpal hones are each develop by ttoo centres ; one for the shaft, and 
one for the digital extremity, for the four inner metacarpal lames ; one for the shaft, 
and one for the base, for the metsicarpal bone of the thumb, which in this respect 
resembles the phalanges. Ossification commences in the centre of the shaft 
about the sixth week, and gradually proceeds to either end of the bone ; about 


96 — Plan of tho Development of the Hand. 



the tliird yesit the digital oxtreniities of tlu^. four inner metacarpal bones, and the 
base of the first metacarpal, comiiieiice to ossify, and they unite about the twentieth 
year. 

The l^halanr/rs aixi each developed by twa ccnties : one for the shaft, and one 
for the base. ( dssific^ition commences in tlie shaft, in all tlii’ee rows, at about the? 
sixth week, and grjulinilly involves the whole of the bone excepting the upper 
extremity. Ossifi coition of the base commences in the first row Ixitween the third 
and fourth years, and a year later in those of the second and thii'd rows. The two 
centres become unittnl in each row, between tlie eighteenth and twentieth years. 


Of ttie Lower Extremjty. 

The Lower Extremity consists of three segments, the thigh, leg, and which 
cori’espond to the cltvi, ^ovefiTtn^, and hfiTul in the dipper extremity. It is connected 
to the trunk through the os innominatum, or haunch, which is homologous with 
the shoulder. 

The Os Innominatttm. 

The Os Innominatum^ or nameless bone, so called from bearing no resemblance 
to any known object, is a large irregular-shaped bone, which, with its fellow of the 
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opposite side, forms the sides and anterior wall of the pelvic cavity. In young 
subjects it consists of three separate parts, which meet and form the large cup- 
like cavity, situated near the middle of the outer side of the bone ; and, although 


97. — Right Os Innominatum. External Surface, 



in the adult- these have become united, it is usual to describe the bone as divisible 
into three portions — the ilium, the ischium, and the pubes. 

The ilium, so billed from its supporting the flank (ilia), is the superior broad 
and expanded portion which runs upwards from the upper and back part of the 
acetabulum, and forms the prominence of the hip. 

* The ischium Qtrxiovf the hip) is the inferior and strongest portion of the bone^ 
it proceeds downwards from the ticetabulum, expands into a laige tuberpsityt and 
then, curving upwards, forms with the descending ramus of the pub^ a large 
aperture, the obturator foramen, . 

The pubes is that portion which runs horizontally inwards from the inh^ 
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of the acetabulum for about two inches, then makes a sudden bond, and descends 
to the same extent : it forms the front of the pelvis, supports the external organs 
of generation, and has received its name from being covered with hair. 

The Ilium presents for examination two surfaces^ an external and an internal, 
a crest, and two borders, an anterior and a posterior. 

External Surface or Dorsum of the Ilium (fig. 97). The back part of this 
surface is directed backwards, downwards, and outwaids; its front pait forwards. 


98. — Right Os Wnominatura. Internal Surface. 
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downwards, and outwards. It is smooth, convex in front, deeply concave behind ; 
bounded above by the crest, below by the upper border of the acetabulum ; in 
fibnt and behind, by the anterior and posterior borders. This surface is crossed 
in an arched direction by three semicircular lines, the superior, middle, and inferior 
curv^ lines. The superior curved line, the shortest of the three, commences at 
the crest, about two inches in fi*ont of its posterior extremity ; it is at first dis- 
tinctly marked, but as it passes downwards and outwards to the upper part of the 
gnttit sacro-sciatic notch, where it terminates, it becomes less marked, and is often 
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altogether lost. The rough surfaoo included between this line and the crest, affords 
attachment to part of the Gluteus maxim us above, and a few fibres of the Pyriformis 
below. The middle curved line, the longest of the three, commences at the crest, 
about an inch behind its anterior extremity, and, taking a curved direction down- 
wards and backwards, terminates at the upper part of the gi’eat sacro-sciatic notch. 
The space between the middle and superior curved lines and the crest is concave, 
and affords attachment to the Gluteus medius muscle. Near the ceritml part of 
this line may often bo observed the orifice of a nutrient foramen. The inferior 
curved lino, the least distinct of the three, comSfcences in front at the upper part 
of the anterior inferior spinous process, and, tekiiig a curved direction backwards 
and downwards, terminates at the anterior part of the great Siici’o-sciatic notch. 
The surface of bone included between the middle and infeiior curved lines is 
concave from above downwards, convex from before backwards, and affords attach- 
ment to the Gluteus minimus muscle. Beneath the inferior curved line, and cor- 
responding to the upper part of the acetabulum, is a smooth eminence (sometimes 
a depression), to which is attached the reflected tendon of the Rectus femoris 
in use] {\ 

The Internal Surface (fig. 98) of the ilium is bounded above by the crest, below 
by a prominent line, tiic linea ilio-pectinea, and bt^fore and behind by the anterior 
and posterior borders. It pi*esents antei-iorly a large smooth conceive surface, 
called the internal iliac fossfv, or v-ntcr <f the Uinviy which lodges the lliacus muscle, 
and presents at its lower part the oiifice of d nutrient canal. Behind the ilmc 
fossa is a rough surface, <Uvided into two portions, a supiU'ior and an inferior. 
The inferior or auricular portion, so called from its rescmiblance in shape to the 
ear, is coated with cartilage in the rwent state, and aiticulates with a surface 
of similar shape on the side of the sacrum. The si^erior portion is coriaiv© and 
rough, for tlie attachment of the poate^ior sacro-iliac ligameTiTs. 

The crest of the ilium is convex in its genei-al outline and sinuously curved,, 
being bent inwards anteriorly, outwards posteriorly. It is longer in the female 
than in the male, very thick behind, and thinner at the centre than at the extre- 
mities. It terminates at either end in a prominent eminence, the anterior superior 
and posterior superior spinous pi ocess. The suiface of the crest is broad, and 
divided into an external lip, an internal lip, and an intermediate spac^ To the 
external lip is attached the Tensor vagina? femoris, Obliquus externiis abdominis, 
and liatissimus dorsi, and by its whole length the fascia lata; to the interspace 
between flie lips, the IiiterHal oblicpie; to the internal lip, the Trans vcrsalis, 
Quadratiis lumV>orum, and Erector spina?, also the fascia iliiic^u 

The anteiior border of the ilium is conciive. It presents t^o projections, 
separated by a notch. Of these, the uppermost, situated at the junction of the 
crest and anterior border, is called the anterior superior sp inous process of tho 
ilium, tlic outer border of which gives attachment lio the fascia lata, and the origin 
of the Tensor vaginae femoris ; it^ inner border, to the lliacus intemus ; whilst ite 
extremity affords attachment to Poupart's ligament, and the origin of the SartoriusJ 
Beneath this eminence is a notch which gives attachment to the Sartorius muscle, 
and across which passes the external cutaneous nerve. Below the notch is the 
ante rior i nferior sp inous process, which terminates in the upper lip of the aceta- 
bufum ; it gives attachment to the stmight tendon of the Rectus femoris muscle. 
On the inner ,g id e of the anterior inferior spinoiis process is a broad shallow groove, 
over which pp^gses the lliacus muscle. The posterior border of the ilium, shorter 
than the anterior, also presents two projections separated by a notch, the posterior 
superior and the posterior inferior spinous processes. The former corresponds 
with that portion of the posterior surface of the iliuni which serves for the attach- 
ment of the ub lique portion of the sacro-iliac ligaments and the Multifldus spinse; 
the latter to the auricular portion which arSSculates with the sacrum. Below the 
posterior inferior spinous process is a deep notch, the great sacro-sciatic. 

The Ischium forms the lower and back part of the os innominatum. It is 
divisible into a thick and solid portion, the' body ; the tuberosity, a large rough 
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eminencje, on which the body rests in sitting; and a thin ascending part, the 
ramus. 

The hodyy somewhat triangular in form, presents three surfaces, external, in- 
ternal, and posterior. The external surface corresponds to that portion of the 
acetabulum formed by the ischium ; it is smooth and concave above, and forms a 
little more than two-fifths of that cavity ; its outer margin is bounded by a pro- 
minent rim or lip, to which the cotyloid fibro-cartilage is attached. Below the 
acetabulum, between it and the tuberosity, is a deep groove, along which the tendon 
of the Obturator externus muscle runs, as it passes outwards to be inserted into 
the digital fossa of the femur. The internal surface is smooth, concave, and forms 
the lateral boundary of the true pelvic cavity; it is broad above, and separated 
from the venter of the ilium by the linea ilio-pectinea, narrow below ; its posterior 
border presents, a little below its centre, a sharp process, the spine of the ischium, 
above and below which are the greater and lesser sacro-sciatic notches ; in front, it 
presents a sharp margin, which forms the outer boundary of the obturator foramen. 
This surface is perforated by two or three large vascular foramina, and affords 
attachment to part of the Obturator internus muscle. The posterior surface is 
quadrilateral in form, broad and smooth ^.bove, narrow below where it becomes 
continuous with the tuberosity ; it is limited, in front, by the margin of the 
acetabulum; behind, by the front part of the great sacro-sciatic notch. This surface 
supports the Pyriformis, the two Gomel li, and the Obturator internus muscles, in 
their passage outwards to the great trochanter. The body of the iscliium presents 
three borders, posterior, inferior, and internal. The posterior border presents, a 
little below the centre, a thin and pointed triangular eminence, the spine of tlu3 
ischium, more or loss « elongated in different subjects. Its external surface gives 
attachment to the Gemellus su|)erior, its internil surfirce to the Coccygous and 
Levator ani ; whilst to the pointed extremity is connected the lesser sacro-sciatic 
ligament. Above the spine is a notch of large size, the great sacro-sciatic, converted 
into a foramen by the lesser sacro-sciatic ligament ; it transmits the Pyriformis 
muscle, the gluteal vessels, and superior gluteal nerve passing out of the pelvis 
above the muscle ; the sciatic vessels, the greater and lessor sciatic nerves, the in- 
ternal pudic vessels and nerve, and muscular branches from the sacral plexus 
below it. Below the spine is a smaller notch, the lesser sacro-sciatic ; it is smooth, 
coated in the recent state with cartilage, the surface of which presents numerous 
markings corresponding to the subdivisions of the tendon of the Obturator internus 
which winds over it. It is converted into a foramen by the sacro-sciatic ligaments, 
and transmits the tendon of the Obturator internus, the nerve which supplies that 
muscle, and the internal pudic vessels and nerve. The inferior border is thick and 
broad ; at its point of junction with the posterior is the tuberosity of the ischium. 
The internal border is thin, and forms the outer circumference of the obturator 
foiiimen. 

The tuberosity presents for examination an external lip, an internal lip, and an 
intermediate space. The external lip gives attachment to the Quadratus femoris, 
and part of the Adductor magnus muscles. The inner lip is bounded by a sharp 
ridge, for the attachment of a falciform prolongation of the great sacro-sciatic liga- 
ment ; it presents a groove on the inner side of this for the lodgment of the internal 
pudic vessels and nerve ; and, more anteriorly, has attached the Transversus perinaei 
and Erector penis muscles. The intermediate surface presents four distinct 
impressions. Two of these, seen at the front part of the tuberosity, are rough, 
elongated, and separated from each other by a prominent ridge; the outer one 
gives attachment to the Adductor magnus, the inner one to the great sacro-sciatic 
ligament. Two, situated at the back part, are smooth, larger in size, and separated 
by an oblique ridge : from the upper and outer arises the Semi-membranosus ; 
from the lower and inner, the Biceps and Semi-tendinosus. The uppermost part 
of the tuberopity gives attachment to the Gemellus inferior. 

|!he ranmB^ or ascending rarnus^ is the thin flattened part of the ischium, which 
from the tuberosity upwards and inwards, and joins the ramus of the pubes 
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— their point of junction being indicated in the adult by a rough eminence. The 
outer suihu‘.e of the ramus is rough, for the attachment of the Obturator externus 
muscle, also some fibres of the Adductor magnus, and of the Gracilis ; its inner 
surface forms part of the anterior wall of the |>elvis. Its inner border is thick, 
rough, slightly everted, forms pait of the outlet of the pelvis, and serves for the 
attachment of the crus penis. Its outer border is thin and sliarp, and forms part 
of the inner margin of the obturator foramen. 

team part of the os innominatum it is divisible into a 

horizontal ramus or body, and a perpendicular ramus. ' 

The hoily, oi* horizo7ital rarnus, presents for examination two extremities, an outer 
and an iiinei-, and four suifaces. The otUer extremity^ the thickest part of tlj# 
bone, forms one-fifth of the cavity of the acebibulum ; it presents, above, a rough 
eminence, the ilio-pectineal, which serves to indicate the point of junction of the 
ilium and pubes. The inner extremity is the symphysis ; it is oval, covered by 
eight or nine transverse ridges, oi* a series of nipple-like processes aiTangc<l in 
rows, sepai-iited by grooves ; they serve for the attaclmient of the connecting 
fibio-caitilage, placed between it and the opposite bone. The vpper surface^ 
triangular in form, wider externally than internally, is bounded beliind by a sharp 
ridge, the pectineal line ; or linea ilio-pectineji, which, running outwards, marks the 
brim of the true pelvis. The suiface of bone in front of tlie pubic portion of the 
linoa ilio-pectinea, servi»s for the attachment of the Pectineus muscle. This ridge 
terminates internally at a tubercle, which piojects forwards, and is called the spine 
of tlie pubes. The portion of bone included between the spine aiid inner extre- 
mity of the pulses is ciiTIFirilie^'c^^^ serves for the attachment of the Rectus, 

and conjoined tendon of the Internal oblique and Trans vcrsalis. The poin t of junc ^ 
tion of the is called the mvylp qj[_ the pubes. The inferior 

surface j>resents, externally, a broad and deep oblique groove, for the passage of the 
obtiii’ator vessels and nerve ; and, internally, a shat'p margin, which forms part of 
the circinnfertmce of the obtui'ator foramen. Its external surfacey flat and com- 
pressed, serves for the attachment of the Pyramidalis, Adductor longus, and Ob- 
turator externus. Its internal surface ^ convex from above downwards, concave 
from side to side, is smooth, and forms part of the anterior wall of the pelvis. 

The descending ramus of the pubes passes outwaids and downwards, becoming 
thinner and narrower as it descends, and joins with tlie ramus of the ischium. Its 
external surface is rough, for the attachment of muscles ; the Adductor brevis ; the 
Gracilis along its inner border, the Compi-essor urethrse towards its internal aspect ; 
and a portion of the Obturator externus where it enters into the formation of the 
foramen of that name. Its inner surface is smooth. Its inner border is thick, 
rougii, and everted, especially in females. In the male it serves for the attachment 
of the crus penis. Its outer border forms part of the circumference of the obturator 
foramen. 

The cotyloid cavity^ or acetalnlnmy is a deep, cup-shaped, hemispherical de- 
pression; formed, internally, by the pubes, above by the ilium, behind and below 
by the ischium ; a little less than two-fifths being formed by the ilium, a little 
more than two-fifths by the ischium, and the remaining fifth by the pubes. It is 
bounded by a prominent uneven rim, which is thick and strong above, and serve 
for the attachment of a fibro-cartilaginous structure which contracts its orifice, 
and deepens the surface for articulation. It presents on its inner side a deep notch, 
the cotyloid notch, which transmits the nutrient vessels into the interior of the 
joint, and is continuous with a circular depression at the bottom of the cavity ; 
this depression is perforated by numerous apertures,. lodges a mass of fat, and its 
margins serve for the attachment of the ligamentum teres. The notch is converted, 
in the natural state, into a foramen by a dense ligamentous band which passes 
across it. Through this foramen the nutrient vessels and nerves enter the joint. 

The obturator or thyroid foramen is a large aperture, situated beWeen the 
ischium and pubes. In the male it is large; of an oval form, its longest dianieter 
being obliquely from above downwards ; in the female it is smaller, and more tri- 
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angular. It is bounded by a thin uneven margin, to which a strong membrane is 
attached; and presents, at its upper and outer part, a deep groove, which runs 
from the pelvis obliquely forwards, inwards, and downwards. This groove is con- 
verted into a foramen by the obturator membrane, and transmits the obturator 
vessels and nerve. 

Structure. This bone consists of much cancellous tissue, especially where it is 
thick, enclosed between two layers of dense compact tissue. In the thinner parts 

99. — Plan of the Development of the Os Innominatum, 
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of the l>one, as at the bottom of the acetabulum and centre of the iliac fossa, it is 
U'iually semi-transparent, and composed entirely of compact tissue. 

J)(tvelopmsnt (fig. 99). By eight centres : three primary — one for the ilium, one 
for the ischium, and one for the pubes ; and five secondary — one for the crest of the 
ilium its whole length, one for the anterior inferior spinous process (said to occur 
more frequently in the male than the female), one for the tuberosity of the; ischiuiO, 
one for the symphysis pubis (more frequent in the female than the male), and one. 
for the Y-shaped piece at the bottom of the acetabulum. Those various centres 
appear in the following order : First, in the ilium, at the lower part of the bone, 
immediately above the sciatic notch, at about the same period that the develop- 
ment of the vertebrae commences. Secondly, in the body of the ischium, at about 
the third month Of fmtal life. Thirdly, in the body of the pubes, between the fourth 
and fifth months. At birth, the three primary centres are quite separate, the crest, 
the bottom of the acetabulum, and the rami, of the ischium and pubes, being still 
cartilaginous. At about the sixth year, the rami of the pubes and ischium are 
almost completely ossified. Abo\it the thirteenth or fourteenth year, the three 
divisions of the bone have extended their growth into the bottom of the acetabu- 
lum, being separated from each other by a Y-shaped portion of cartilage, which 
now presents traces of ossification. The ilium and ischium then become joined, 
and lastly the pubes, through the intervention of this Y-shaped portion. At about 
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the age of puberty, ossification takes place in each of the remaining portions, and 
they become joined to the rest of the bone about the twenty-fifth year. 

ArticulafAons, With its fellow of the opposite side, the sacrum and femur. 

Attachment of muscles. Ilium, To the outer lip of the crest, the Tensor vaginje 
femoris, Obliquus externus abdominis, and Latissimus dorsi; to the internal lip, 
the Transversalis, Quadratus lumborum, and Erector spinae ; to the interspace 
between the iJps, the Obliquus internus. To the outer surfiioe of the ilium, the 
Gluteus maxinius, Gluteus niedius, Gluteus minimus, reflected tendon of Rectus, 
poHion of Pyriformis ; to the internal surface, the Iliacus, and the Multifidus 
spinae to the internal surface of the posterior superioi* spine ; to the anterior bolder, 
the Sartorius and straight tendon of the Rectus. Ischium, To its outer surface, 
the Obturator externus and Gracilis ; internal suiflice, Obturator inteinus and 
Levator ani. To the spine, the Gemellus sujierior. Levator ani, and Coccygeus. To 
the tuberosity, the Biceps, Semi -ten dinosus, Semi-membranosus, Quadratus femoris, 
Adductor magnus. Gemellus inferior, Transversus periiiad. Erector penis, l^uhes. 
The Obliquus externus, Obliquus internus, Transversal] s, ll('ctus, Pyramidalis, Psoas 
parvus, Pectineus, Adductor magnus. Adductor longus, Adductor brevis. Gracilis, 
Obturator externus and in+ernus. Levator ani, Compressor luethrsD, and occasionally 
a few fibres of the Acciderator urinoe. 

The Pelvis (figs, too, loi). 

The Pelvis, so called from its resemblance to a bjisin, is stronger and more 
massively constructed than oitlier the ciJinial or thoracic cavity; it is a.l>ony 
ring, interposi'd between the loAver end of the spine, which it suppoits, and the 
lower extremities, upon which it rests. It is composed of four bones : the two 
Ovssa innominata, wdiich Ixnind it on either side and in* front ; and the sacrum and 
coccyx, which complete it behind. 

The j)elvis is divided by a prominent line, the linea ilio-pcctinea, inio the false 
and true pelvis. 

The false pelvis is all that expanded portion of the pelvic cavity which is 
situated above the linea ilio-pcctinea. It is bounded on each side by the ossa ilii ; 
in fiont it is iiicom})lete, presenting a wide interval between the spinous processes 
of the ilia on either side, wliicli is filled uj) in the recent state by tlic parietes of 
the abdomen ; behind, in the middle line, is a deej) notch. This broad shallow 
cavity is fitted to support tlie intestines, and to transmit pait of their weight to 
the anterior wall of tlie abdomen. 

The true 2>elvis is all that part of tlio pelvic cavity which is situated beueath 
the linea ilio-pcctinea. It is smaller than the false ptdvis, but its walls are more 
perfect. For convenience of description, it is divided into a superior circum- 
ference or inlet, an infeiior circumfeience or outlet, and a cavity 

The superior circumference forms the margin or luim of the jielvis, the included 
space being called the inlet. It is formed by the linea ilio-pectinea, completed in 
front by the spine and crest of the puhes, and behind by the anterior margin of 
the base of the sacrum and sacro- vertebral angle. 

The inlet of the pelvis is somewhat heart-shaped, obtusely pointed in front, 
diverging on either side, and enci'oacluxl upon behind by the projection forwards 
of the promontory of the sacrum. It has three principal diameters : antero- 
posteiior (saero-pubic), transverse, and oblique. The antero-posterior extends 
from the sacro-vertebral angle to the syinphysis pubis; its average measurement 
is four inches. The transverse extends across the greatest width of the inlet, 
from the middle of the brim on one side to the same point on the opposite; its 
average measurement is five inches. The oblique extends from the margin of the 
pelvis, corresponding to the ilio-pectineal eminence on one side, to the sacio-iliac 
symphysis on the opposite side; its average measurement is also five inches. 

The cavity of the true pelvis is bounded in fixmt by the symphysis pubis; 
behind by the concavity of the sacrum and coccyx, wdiich, curving forwards 
above and below, contracts the inlet and outlet of the canal ; and laterally it is 
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bounded by a broad, smooth, quadrangular plate of bone, corresponding to the 
inner surface of the body of the ischium. The cavity is shallow in front, mea- 
suring at the symphysis an inch and a half in depth, thi‘ee inches and a half in the 
middle, and four inches and a half posteriorly. From this description, it will 
be seen that the cavity of the pelvis is a short curved canal, considerably deeper 
on its posterior than on its anterior wall, and broader in the middle than at either 


loo. — Male Pelvis (Adult). 



loi.' .Female Pelvis (Adult), 



extremity, from the projection forwards of the sacro-coccygeal column above and 
below. This cavity contains, in the recent subject, the rectum, bladder, and part 
of the organs of generation. The rectum is placed at the back of the pelvis, and 
corresponds to the curve of the sacro-coccygeal column ; the bladder in fiont, 
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behind the symphysis pubis. In the female, the uterus and vagina occupy the 
interval between theee p^iiis. 

The lower circumference of the pelvis is very irregular, and forms what is 
called the outlet. It is bounded by three prominent eminences ; o^e posterior, 
formed by the point of the coccyx ; and one on each side, the tuberosities of the 
ischia. These eminences are sepai*ated by three notches : one in fi*ont, the pubic 
arch, formed by the convergence of the rami of the ischia and pubes on each side. 
The other notches, one on each side, are formed by the sacrum and coccyx behind, 
the ischium in front, and the ilium above : they are called the mcro-sciatic notches ; 
in the natural state they are converted into foiamiua by the lesser and greater 
sacro-scintic ligaments. 

The dianietei’S of the outlet of the pelvis aie two, antoro-posterior and trans- 
verse. The antero-posterior extends from the tip of the coccyx to the lower part 
of the symphysis pubis, and the transverse from the posterior part of one iscliiatic 
tuberosity to the same point on the opposite side : the average measurement of 
both is four inches. The aiitero-posterior dhimeter vanes with the length of the 

X- 1 X* i^xi. « *.1. T coccyx, and is capable of increase 

102. — Vertical section of the Pelvis, with lines ^ ^ xi 

indicating the Axes of the Pelvis. dimiimtion, on account ol the 

mobility of that Ixine. 

Position of the Pelvis, In the 
erect posture, the pelvis is placed 
obliquely with regard to the trunk 
of the l>()dy : the pelvic surface of 
the symphysis pubis looking up- 
wards and backwaids, the con- 
cavity of the sacrum and coccyx 
looking downwards and forwards ; 
th (3 base of the sacrum in well- 
formed female bodies, being nearly 
foui’ inches above the upper bordc^r 
of the symjdiysis pubis, and t)ie 
apex of the cocejx a littlo iiioi’e than 
half an inch above its lower border, 
^riie obliquity is much greaku* in 
the feetus, and 4 it an early p(?iiod of 
life, than in the adult. 

Axes of the Pelvis (fig. 102). Tlio 
plane of the inlet of the ti'iio pelvis will be represented by a line drawn from the 
base of the sacrum to the Lii)per margin of the symphysis pubis. A line carried 
at right angles with this at its middle, would correspond at one extremity 
with the umbilicus, and at the other with the middle of the coccyx ; the axis of 
the inlet is therefore dii’ccted downwards and backwards. The axis of the 
outlet produced upwards would touch the base of the sacrum, and is tlierefore 
directed downwards and forwards. The axis of the cavity is curved like the 
cavity itself : this curve cori’esponds to the concavity of the saci um and coccyx, 
the extremities being indicated by the central points of the inlet and outlet. A 
knowledge of the direction of these axes serves to explain the course of the foetus 
in its pa.ssage through the pelvis during parturition. It is also important to the 
surgeon, as indicating the direction of the force required in the removal of calculi 
from the bladder, and as determining the direction in which instruments should be 
used in operations upon the pelvic viscera. 

Differences between the Male and Female Pelvis. In the male the bones are 
thicker and stronger, and the muscular eminences and impressions on their 
surfaiqes more strongly marked. The male pelvis is altogether more mas- 
sive ; its cavity is deeper and narrower, and the obturator foramina of larger size. 
In the female the bones are lighter and .more expanded, the muscular impres- 
sions on their surfaces are only slightly marked, and the pelvis generally is less 
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roasRive in structure. The iliac fossae are broad, and the spines of the ilia 
widely separated ; hence the great prominence of the hij^s. The inlet and the 
outlet are larger ; the cavity is more capacious, and the spines of the ischia project 
less into it. The promontory is less projecting, the sacrum wider and less 
curved,* and the coccyx more movable. The arch of the pubes is wider, and its 
edges more everted. The tuberosities of the ischia and the acetabula are wider 
apart. 

In the fvfitus^ and for several years after birth, the pelvis is small in proportion 
to that of the adult. The cavity is deep, and the projection of the sacro«veitebral 
angle less marked. The antero-posterior and ti’ansvei^se diameters are nearly 
equal. About puberty^ the pelvis in both sexes presents the general characters of 
the adult male pelvis, but after puberty it acquires its proper sexual characters. - 

The Femur or Thioh-Bone. 

The Femur is the longost, largest, and strongest bone in the skeleton, and almost 
perfectly cylindnc!Jil in the greater part of its extemt. In the erect posture it is 
not vertical, being separated from its fellow above by a considemble interval, whicli 
(•orresponds to tlie entire br(!a<lth of the pidvis, but inclining gradually downwards 
and inwards, so as to approach its fellow towards its lower j>art, for the purpose of 
bringing the knee-joint near tlie line of gravity of the body. The degree of this 
inclination varies in difTca’ent persons, and is greater in the fiunale than in the 
male, on account of the greater breadth of the p(dvis. The femur like othei* long 
bones, is ilivisible into a shaft, and two extremities. 

The Uj)per Extremity presents for examination a head, a necjk, and the gicater 
and lesser trochanters. 

The headj which is globular, and forms rather more than a h0mis])here, is di- 
rected upwards, inwards, and a little forwards, the greater part of its convexity 
being above and in front. Its sni’face is smooth, coated with cartilage in the 
recent state, and presents, a little behind and lielow its centre, <an ovoid depression, 
for the attachment of the ligamontum teres. The wck is a flatti?ned pyramidal 
process of bone, which connects the head with the shaft. It varies in length and 
obliquity at vai’ious periods of life, and under different circumstances. Before 
puberty it is directed obliciuely, so as to form a gentle cui-ve from the axis of the 
shaft. In the adult male it forms an obtuse angle with the shaft, being directed 
upwards, inwards, and a little forwards. In the female it approaches more nearly 
a right angle. Occasionally, in very old subjects, and more especially in those 
greatly debilitated, its direction becomes horizontal ; so that the head sinks V)elow 
the level of^the trochanter, and its length diminishes to such a degree, that the 
head becomes almost contiguous with the shaft. The neck is flattened from Ixffore 
backwards, contracted in the middle, and broader at its outer extremity, where it 
is connected with the shaft, than at its summit, where it is attached to the head. 
It is much broader in the vertical than in the antero-posterior diameter, and much 
thicker below than above, on account of the greater amount of resistance required 
in sustaining the weight of the trunk. The anterior surface of the neck is per- ■ 
forated by numerous vascular foramina. The posterior surface js smooth, and is 
bromler and more concave than the anterior; it receives towards its outer side 
the attachment of the capsular ligament of the hip. The superior border is short 
and thick, bounded externally by the great trochanter, and its surface perforated 
by large foramina. The inferior border j long and narrow, curves a little backwards, 
to terminate at the lesser trochanter. 

The Trochanters {rpo^iuo^ to" tun or roU) ai*e prominent processes of bone which 
afford leverage to the muscles which rotate the thigh on its axis. They anS two 
in number, the greater and the lesser " 

The Great Trochanter is a large irregular quadrilateral eminence, situated 

It is not unusual^ however, to find the sacrum in the female presenting a considerable 
curve extending throughout its whole length. 
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103. — Right Femur. Anterior Surface. at the outer side of the 



neck, at its junction with the 
upper part of the shaft. It is 
directed a little outwards and 

UCAMCHTUM TCRU. - - ^ 1 • i 11 

backwards, and, in the adult, 
is about three quarters of an 
inch lower than the head. 
It presents for examination two surfaces, 
and four borders. The external surface^ 
quadrilateml in form, is brojid, rough, 
convex, and mark€‘d by a pi*ominent 
diagonal line, which extends from the 
posterior superior to the anterior inftuior 
angle : this line sei*ves for the attachment 
of the tendon of the Gluteus medius. 
Above the line* i»s a triangular surface, 
sometimes rough for part of the tendon 
of the same muscle, sometimes smooth 
for the interposition of a bursa between 
that tendon and the bone. Below and Ixv 
hind the diagonal line is a smooili tri- 
angular surface over which the tendon 
of the Gluteus ma xim ns muscle plays, a 
bursa lieing interposed. The imter'nal sur- 
face. is of mucJi less ext(?nt than the 
external, and presents at its ha so a deep 
depression, the digital or trochanteric 
fossa, for the attachment of the tendon of 
the Obturator externus muFcle. The 
sifperior honler is free ; it is thick and 
irregular, and marked by impressions for 
the atta(!hmcnt of the Pyriformis behind, 
tlie Obtinator intenmus and Gemelli in 
front. The inferior border corresponds to 
the point of junction of the base of the 
trochanter with tlie outer surface of the 
shaft; it is rough, prominent, slightly 
ciii'ved, and gives attachment to the 
upper part of the Vastns exte^jnus muscle. 
^dle anterior border is prominent, some- 
what irregular, well as the suiface of 
lione immediately below it ; it affords 
attachment by its enter part to the 
Gluteus minimus. The jwsterior border 
is very pronjinent, and appears as a free 
rounded edge, which forms the back part 
of the digital fossa. 

The Lesser Trochanter is a conical 
eminence, which varies in size in different 
subjects ; it projects from the lower and 
back part of the base of the neck. Its 
base is triangular, and connected with the 
adjacent parts of the bone by three well 
marked borders : two of th%se are above 
— the internal continuous wdth the lower 
bqirier of the neck ; the external with the 
posterior intertrochanteric line, while 
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inferior border is continuous with the middle division o^ the linea aspera. Its sum> 
mit, which is directed inwards and backwards, is rough, and gives insertion to the 
tendon of the Psoas magnus. The Iliacus is inserted into the shaft below tlie lesser 
trochanter, between the Vastus interims in front, and the Pectineus behind. A 
well-marked prominence, of variable size, which projects from the upper and front 
part of the neck, at its junction with the great trochanter, is called th ^ tuhefcLe, Jof 

femu r ; it is tlie point of ^meeiing Gluteus mimmus exter- 

nally” the Vastus externus below, and the tendon of the Obturator intornus and 
Gemelli above. Running obliquely downwards and inwards from the tubercle is 
the spiral line of the femur, or anterior intertrochanteric line ; it winds round the 
inner side of the shaft, below the lesser trochanter, and terminates in the linea 
aspem, about two inches below this eminence. Its upper half is rough, and aifords 
attachment to tlie capsular ligament of the hip joint ; its lower half is less promi- 
nent, and gives attachment to the upper part of the Vastus internus. The postenor 
intertrochanteric line is very prominent, and runs from the summit of the great 
trochanter downwards aiitl inwards to the upper and back part of the lesser tro- 
chanter. Its upper half forms the j)osterior border of the great trochanter. A 
slight ridge, sometimes, commences al)Out the middle of the posterior intertro- 
chanteric line, and passes vertically downwaids for about two inehes along the back 
part of the shaft : it is called the linea quadratic and gives atbichment to the Qua- 
dratus femoris, and a few fibres of the Adductor magnus muscles. 

The Shafts almost perfectly cylindiical in form, is a little broader above than in 
the centre, and somewhat flattened from before backwards below. It is slightly 
arched, so as to be ^convex in front; concave behind, where it is strengthened by 
a prominent longiWlinal ridge, the linea aspera. It presents for examination 
thi*oe borders separating three surfaces. Of the throe borders, one, the linea 
aspera, is posterior ; the other two are placed laterally. 

The Ivtuea aspera (fig. 104) is a prominent longitudinal ridge or crest, presenting, 
on the middle third of the bone, an external lip, an intmmal lip, and a rough inter- 
mediate space. A little above the centre of the shaft, this crest divides into three 
lines : * the most external one becomes very rough, and is continued almost ver- 
tically upwards to the base of the great trochanter ; the middle one, the least dis- 
tinct, is continued to the base of the trochanter minor ; and the internal one is 
lost above in the spiml line of the f(3mur. Below, the linea aspera divides into 
two ridges, which enclose between them a triangular space (the popliteal space, 
upon which rests the popliteal artery. Of these two ridges, the outer one is the 
more prominent, and descends to the summit Of the outer condyle. The inner 
one is less marked, presents a broad and shallow groove for the passage of the 
femoral artery, and terminates in a small tubercle at the summit of the internal 
condyle* 

To the inner lip of the linea aspera, along its whole length, is attached the 
Vastus internus ; and to the whole length of the outer lip, the Vastus externus. 
The Adductor magnus is also attached to the whole length of the linea aspera, being 
connected wdth the outer lip above, and the inner lip below. Between the Vastus 
externus and the Adductor magnus are attached two muscles, viz., the Gluteus, 
maximus above, and. the short head of the Biceps below. Between the Adductor 
magnus and the Vastus internus four muscles are attached : the Iliacus and 
Pectineus above (the latter to the middle of the upper divisions); below 
these, the Adductor brevis and Adductor longus. The linea aspera is per- 
forated a little below its centre by the nutrient canal, which is directed obliquely 
upwards. . 

The two lateral borders of the femur are only slightly piarked, the outer one 
extending from the anterior inferior angle of the great trochanter to this anterior 
extremity of ^e extwnal condyle ; the inner one from the spiral line, at point 

^ Of these three Mnes, only the outer and inner are deserfhed by many anatomists: the 
Biiea aspera is then said to himreate above and below. 
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104. — Bight Femur. Posterior Stirface. 



opposite the trochanter minor^ to the 
anterior extremity of the internal con- 
dyle. The internal border marks the 
limit of attachment of the Crureus muscle 
internally. 

The anterior surface includes that por- 
tion of the shaft which is situated between 
the two lateral borders. It is smooth, 
convex, broader above and below than in 
the centre, slightly twisted, so that its 
upper part is directed forwards and a 
little outwards, its lower part forwards 
and a little inwards. To the upper three- 
fourths of this suiface the Crureus is 
attached ; the lower fourth is sej)arated 
from the muscle by the intervention of 
the syiiovial membrane of the knee-joint, 
and affords attachment to the Subcrureus 
to a small extent. The external surface 
includes the poi*ti<m of bone between the 
external border and the outer lip of the 
linea nspera; it is continuous above with 
the outer suificc of the gixjat trochanter ; 
V>elow with the outer surface of the ex- 
ternal condyle : to its upj>er three fouj’ths 
is attached the outer portion of the 
Crureus muscle. Tiie internal surface 
includes the portion of bone between the 
internal border and the inner lip of the 
liiiea aspera ; it is continuous, above, 
with the lower border of the neck ; below, 
with the inner side of the internal con- 
dyle : it is covered by the Vastus internus 
muscle. 

The Lower extremity, larger than the 
upi>ei*, is of a cuboid form, flattened from 
before backwards, and divided into two 
largo eminences, the condyles i^tcorZvXvc, 
a knuckle), by an interval which presents 
a smooth depre^ion in fi-ont called the 
ti’ochlea, and a notch of consideral^le 
size behind — the inter coruJiyloid notch. 
The external condyle is the more pro- 
minent anteriorly, and is the broader 
both in the antero-posterior and trans- 
verse diameters. The internal condyle 
is the nari'ower, longer, and more pro- 
minent inteimally. This difference in 
the length of the two con- 
dyles is only observed when 
the bone is perpendicular, 
and depends upon the obli- 
quity of the thigh-b^ies, in 
consequence of - theii* 
tion above at the articulation 
with the pelvis. If the femur 
is held obliquely, the surfaces 
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of the two condyles wUl be seen to be nearly hoi^ontal. The two condyles are 
directly continuous in front, and form a smooth trochlear surface, the external 
border of which is more prominent, and ascends higher than the internal one. 
This surface articulates with the patella. It presents a median groove, which ex- 
tends downwards and backwards to the intercondyloid notch ; and two lateral con- 
vexities, of which the external is the broader, more prominent, and prolonged 
^rther upwards upon the front of the outer <jondyle. The intercondyloid notch 
lodges the crucial ligaments ; it is bounded laterally by the opposed surfaces of 
the two condyles, and in front by the lower end of the shaft. 

Outer Condyle. The outer surface of the exteiual condyle presents, a little 
behind its centre, an eminence, the outer tuberosity ; it is less prominent than the 
inner tuberosity, and gives attachment to the external lateral ligaments of the knee. 
Immediately beneath it, is a groove which commences at a depression a little 
behind the centre of the lower l>order of this surface : the depression is for the tendon 
of origin of the Popliteus muscle ; the groove in which this tendon is contained, is 
smooth, covered with cartilage in thti recent shite, and runs upwards and bick wards 
to the posterior extremity of the condyle. The inner surface of the outer condyle 
forms one of the lateral boundaries of the intercondyloid notch, and gives athich- 
ment, by its posterior pait, to the anterior crucial ligament. The inferior surface 
is convex, smooth, and broader than that of the internal condyle. The poshirior 
extremity is convex and smooth : just above the articular surface is a ilepression 
for the tendon of the outer head of the Gastrocnemius, above which is the origin of 
the Plantaris. 

Inner Condyle. The %nner surface of the inner condyle j)rt^sents a convex emi- 
nence, tlie inmr tuberosity^ rough, for the attachment of the internal lateral liga- 
ment. Above this tul)erosity, at the termination of the inner bifurcation of the 
linea aspcra, is a tubercle, for the insertion of the tendon of the Adductor magnus'^ 
and behind and beneath the tubercle a depression for the temdon of the hinex* head 
of the Gastvociiemius. The outer side of the inner condyle forms one of the lateral 
boundaries of the intercondyloid notch, and gives attacliment, by its anterior part, 
to the posterior crucial ligament. Its inferior or articular surface is coiivcx, and 
prescjiits a less extonsive surfaco than the external condyle. 

Structure. The shaft of the femur is a cylinder of comj)act tissue, hollowed by 
a large mcdullaiy canal. The cylinder is of great thickness and dcusijy in the 
middle third of the shaft, wli€fk’e the bone is narrowest, and the medullary canal 
well formed; but above and below this, the cylinder gradually becomes thinner, 
owing to a separation of the layeis of the 

bone into canoelli, which ]U’oject into the 105.— Diagram showing the Structure of 

medullary canal and finally obliterate it, the Neck of the Femur. (Wabd.) 

so that the iipj^er and lower ends of tho 
shaft, and the articular extremities more 
especially, consist of cancellated tissue, 
invested by a thin compact layer. 

Tho arrangement of the cancelli in the 
ends of the lemur is remarkable. In the 
upper end (fig. 105), they run in parallel 
columns a a from the summit of the head 
to the thick under wall of the neck, 
while a series of transverse fibres b h 
cross the parallel columns, and connect 
them to the thin upper wall of the nock. 

Another series of plates c c springs from 
the whole interior of the cylintier above 
the lesser trochanter ; these j^ss upwards 
and converge to form a series of grehes beneath the upper wall of the nec]^ near 
in junction with the great trochanter. This structure is admirably adapted to 
greatest mechanical advantage, concussion or weight traus- 
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initted from above, and serves an important office in strengthening a part 
especially liable to fracture. 

In the lower end, the cancelli spring on all sides from the inner surface of the 
cylinder, and descend in a perpendicular direction to the articular surface, the 
cancelli being strongest and having a more accurately perpendicular course above 
the condyles. , , 

Articulation. With three bones : the os innominatum, tibia, and patella. 

Development (fig. 106). The^ 
femur is developed by jive centres : 
one for the shaft, one for each ex- 
ti^emity, and one for efich trochanter. 
Of all the long bones, except the 
clavicle, it is the first to show traces 
of ossificfition ; this commences in 
the shaft, at about the fifth week 
of foetal life, the centres of ossifica- 
tion in the epiphyses appearing in 
the following order : First, in the 
lowei* end of the bone, at the ninth 
month of fmbil life ; from this 
the condyles and tul)erosities are 
formed ; in the hejid, at the end of 
tlie first year after birth ; in the 
gloat trochantei-, during the fourth 
year; and in the lesser trochanter, 
between the thirteenth and four- 
teenth. The order in which the 
epiphyses arc joined to the shaft, is 
the rijverse of that of their appear- 
ance ; their junction does not com- 
mence until after puliei’ty, the lesser 
trochanter being tii-st joined, then 
the greater, then the head, and, 
lastly, the inferior extremity (the 
first in which ossification com- 
menced), which is not united until 
the twentieth yeai\ 

Attachment of MuscUs. To the great trochanter : the Gluteus medius, Gluteus 
minimus, Pyriformis, Obtumtor internus, Obturator externus. Gemellus superior, 
Gemellus inferior, and Quadratus femoris. To the lesser trochanter : the Psoas 
magnus, and the Iliacus below it. To the shaft, the Vastus externus, Gluteus 
maximus, slioil hetid of the Biceps, Vastus internus. Adductor magnus, Pectineus, 
Adductor brevis, Adductor longus, Orureus, and Suberureus. To the condyles : the 
Gastrocnemius, Plantaiis, and Popliteus. 

THE LEG. 

The skeleton of the Leg consists of three bones : the Patella, a large sesamoid 
bone, placed in front of the knee ; and the Tibia, and Fibula. 

The Patella. (Kgs. 107, 108.) 

The P-atetta is a^At, triangular bone, situated ; at the anterior part of the knee- 
joint. |It resembles tjie sesamoid bones, from being developed in tiie tendon of the 
Quadriceps eactensor, and in its structure, being composed throughout of dense 
cancellous tissue '> but it is generally regaicded as analogous to the olecranon 
process of the nlnn, which occasionally exists as a separate piece, conneetefl: to t^ 


106. — Plan of the Development of the Femur. 
By Five Centres. 
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shaft of the boi^e by a continuation of the tendon of the Triceps muscle.^ It 
serves to protect the front of the joint, and increases the leverage of the Quadriceps 
extensor by making it act at a greater angle. It presents an anterior and posterior 
surface, three borders, a base, and an apex. 

The anterior surface is convex, perforated by small apertures, for the passage 
of nutrient vessels, and marked by^ numerous rough 
longitudinal strise. This surface is covered, in the 
recent state, by an expansion from the tendon of the 
^ Quadriceps extensor, and separated from the integument 
by a bursa. It gives attachment below to the liga- 
meiitum patellae. The posterior surface presents a 
smooth, oval-shaped, articular surface, covered with 
cartilage in the recent state, and divided into two facets 
by a vertical ridge, which descends from the superior 
towards the inferior angle of the bone. The ridge 
corresponds to the groove^ on the trochlejir surface of the 
femur, and the two facets to the aiiicular surfaces 
of the two condyles ; the outer facet, for articulation 
with the outer condyle, being the bi'oader and deeper. 

This character serves to indicate the side to which the 
bone belongs. Below the articular surface is a rough, 
convex, non-articular depression, the lower half of which 
gives attachment to the ligamentum patellae ; the upper 
half being separated from the head of the tibia by adipose 
tissue. 

The superior and lateral borders give attachment 
to the tendon of the Quadriceps extensor ; the superior 
border^ to that portion of the tendon which is derived 
from the Rectus and Orureus muscles ; and the lateral 
borders^ to the portion derived from the extern4j,l and 
internal Vasti muscles. 

The base or superior border^ is thick, directed upwards, and ciit obliquely at the 
expense of its outer surface \ it receives the attachment, as already mentioned, of 
part of the Quadriceps extensor tendon. 

The apex is pointed, and gives attachment to the ligamentum patellae. 

Structure. It consists of dense cancellous tissue, covered by a thin compact 
lamina. 

Development. By a single centre, which makes its appearance, according to 
Bedard, about the third year. In two instances, I have seen this bone cartilaginous 
throughout, at a much later period (six years). More rarely, the bone is deve- 
loped by two centres, placed side by side. 

Articulations. With the two condyles of the femur. 

Attachment of Muscles. The Rectus, Orureus, Vastus intemus, and Vastus 
externus. These muscles joined at their insertion * constitute the Quadriceps 
extensor cruris. 

^ The Tibia. (Pigs. 109, no.) 

The Tibia is situated at the front and inner side of the leg, tod, excepting the 
femur, is the longest and largest bone in the skeleton. It is prismoid in form, 
expanded above, where it enters into the knee-joint, more slightly enlarged below. 
In the male, its^ direction is vertical, and parallel with the bone of the opposite 
side; but in the female it has a slight oblique idireotion downwards and outwards, 

* Professor Owen states, that, certain bate^ there is a develo^eat of a sesamoid bene 
in the biceps brachii, #bich is the true homotype of the patella in the 1^^,’ regarding the 
olecranon as homologous, not with the patellii,^at with an extension of the ujpper end of 
the -fibula above the knee*»joiat| which %& met with in some animals. (C^ ths Mature of 


107.— Right Patella 
Anterior Surface. 



108. — Posterior surface. 
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109. — Bones of the Bight Leg. Anterior Surface. 
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to compensate for the oblique 
dii’ection of the femur inwards. 
It presents for examination a 
shaft and two extremities. 

The Upper Extremity^ or head, 
is large and expanded on each 
side into two lateral eminences, 
the tuberosities. Superiorly, the 
tul)erosities present two smooth 
concave surfaces, which articulate 
with the condyles of the femur \ 
the internal articular surface is 
lunger than the external, and 
oval fi*om before backwards, 
to articulate with the internal 
condyld ; the external one 
being broader, flattei* and 
more circulai*, to articulate 
with the external condyle. 
Between the two articular sur- 
faces, and nearer the posterior 
tiian the anterior Jispect of the 
is txii eminence, the spinous 
process of the tibia, surmounted 
by a prominent tubercle on each 
side, which gives attachment to 
the exti'emities of the semilunar 
fibro-cartilages ; in front and 
behind the spinous process is a 
rough depression for the attach- 
ment of the anterior and pos- 
terior crucial ligaments and the 
semilunar carfilages. The an- 
terior surfaces of the tuberosities 
are continuous with one another, 
forming a single lai’ge- surface, 
which is somewhat flattened : it 
is ti’iangular, bi’Oiid above, and 
perforated by large vascular 
foramina, narrow below, where 
it terminates in a prominent 
oblong elevation of large size, 
the tubeixile of the tibia; the 
lower half of this tubercle is 
rough, for the attachment of the 
ligamentum patelte; the upper 
half is a smooth facet corre- 
sponding, in the recent state, 
with a bursa which separates 
the ligament from the bone. 
Posteriorly, the tuberosities are 
separated from each otiher by a 
shallow depression, the popliteal 
notch, whi<% gives at^chment 
to the posterior eruda! ligament. 
The posterior surface of ^ the 
inner tuberosity presdite a d^p 
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T lo. — Bones of the Right Leg. 
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transverse groove, for the insertion of the tendon of the Semi-membranosus ; and 
the posterior surface of the outer one, a flat articular facet, nearly circular in ^ 
form, directed downwards, back- \ 

wards, and outwards, for arti- 
culation with the fibula. In 
front of this facet the Extensor 
longus digitorum and a slip from 
the Biceps are attached. The 
lateral surfaces ai’e convex and 
rough : the internal one, the 
most prominent, gives attach- 
ment to the internal lateral liga- 
ment. 

The Shaft of the tibia is of a 
triangular pi'Lsmoid form, broad 
above, gradually decreasing in 
size to the cominencement of its 
lower fourth, its most slender 
part where fracture most fie- 
quently occurs ; it then enlarges 
again towai*ds its lower extre- 
mity. It presents for (examina- 
tion three surfaces and three 
borders. 

The anterior border, the most 
prominent of the thiee, is called 
the creat of the tibia, or, in 
popular language, the shin ; it 
commences above at the tuberch', 
and terminates below at th(5 
antei’ior margin of the inner 
malleolus. This bord<*r is very 
promincmt in the .iipi>er two- 
thirds of its extent, smooth and 
rounded Ixdow. It presents a 
very floxumis course, being 
curved outwards above, and in- 
wards below; it gives attachment 
to the deep fascia of the) leg. 

, The internal border is smooth 
and rounded above and l)elow, 
but more prominent in the 
centre ; it commences at the 
back 2 >a-rt of the inner tuberosity, 
and terminates at the posteiioi' 
border of the internal malleolus ; 
its upper part gives attachment 
to the internal lateral ligament 
of the knee ‘ to the extent of 
about two inches, and to some 
fibres of the Popliteus muscle ; 
its middle third, to some fibres 
of the Soleus and Flexor Icftigns 
digitorum muscles. 

The eijoterrud border^ or 'iMer- 
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part, and gives attaxjhment to the interosseous membrane; it commences above 
in front of the fibular articular facet, and bifurcates below, to form the boundaries 
of a triangular rough siufjllice, for the attachment of the interosseous ligament 
connecting the tibia and fibula. 

The internal surface is smooth, convex, and broader above than below ; its 
upper third, directed forwards and inwards, is covered by the aponeurosis derived 
from the tendon of the Saitorius, and by the tendons of the Gracilis and Semi- 
tendinosus, all of which are inserted nearly as far forwards as the anterior border ; 
in the rest of its extent it is subcutaneous. 

The external surface is narrower than the internal ; its upper two-thirds present 
a shallow groove for the attachment of the Tibialis anticus muscle ; its lower third 
is smooth, convex, curves* gradually forwards to the anterior part of the bone, and 
is covered from within outwards hy the tendons of the following muscles : Tibialis 
anticus, Extensor proprius pollicLs, P(?roneus tertius. 

posterior surface 110) presents, at its upper part, a prominent ridge, 
the oblique line of the tibia, which extends fi*om the backqmrt of the articular facet 
for the fibula, obliquely downwards, to the internal border, at the junction of its 
upper and middle thirds. It marks the limit for the insertion of the Popliteus 
muscle, and serves for the atuichment of the popliteal fascia, and part of the 
Soleus, Flexor longus digitoruni, and Tibialis posticus muscles ; the tr iangular 
concave surface, above and to the inner side of this line, gives attachment to the 
Popliteus muscle. The middle third of the posterior surface is divided by a 
vertical radge into two latc'ral halves : the ridge is well marked at its commence- 
ment at the oblique line, but becomes gi*a<lually indistinct below : the inner and 
broader half gives attachment to the Flexor longus digitornm, the outer and 
narrower to part of the Tibialis jMJsticnrs. The remaining j>ai’t of the bone is 
covered by the Tibialis posticus, Flexor longuf^ digitoruni, and Flexor longus 
pollicis muscles. Immediately Vielow the oblique line is the medullary foramen, 
which is dir'ected obliquely downwards. 

The Lower Extremity^ much smaller than the upper, presents five surfaces ; it 
is prolonged downwards, on its inn(*r side, into a strong process, the internal 
malleolus, llie inferior surface of the lK)ne is cpiadrilateral, and smooth, for articu- 
lation with the astragalus. This surface is narrow internally, where it becomes 
continuous with the articular btirfirce of the inner malleolus, broader externally, 
and trav<*rsed from before backwards by a slight elevation, separating two lateral 
depressions. The anterior surfaci} of the lower extremity is smooth and rounded 
above, and covered by the tendons of the Extensor muscles of the toes; its lower 
margin presents a rough transverse depression, for the attachment of the anterior 
ligament of the ankle-joint : the posterior surface presents a superficial groove 
directed obliquely downwards and iiiwaids, continuous with a similar groove on 
the posteiior extreniity of the astragalus, and Sf^rving for the passage of the tendon 
of the Flexor longus pollicis : the cxUrmil surface presents a triangular rough 
depression for the attachment of the inferior interosseous ligament connecting it 
with the fibula ; the lower part of this depression is smooth in some bones, covered 
witli cartilage in the recent state, and articulating with the fibula. This surface 
is bounded by two prominent ridges, continuous above with the interosseous ridge ; 
they afford attachment to the anterior and posterior tibio-fibular ligaments. The 
internal surface of the lower extremity is prolonged downwards to form a strong 
pyramidal process, flattened from without inwards, the inner malleolus. The 
surface of this process is convex and subcutaneous ; it^s outer surface^ smooth and 
slightly concave, deepens the articular surface for the astragalus ; its anUerior 
harder is rough, for the attachment of ligamentous fibres; its posterior border 
presents a brt)ad* and deep groove, directed obliquely downwax^ds and inwards, 
which is occasionally double: this groove transmits tlxe tendons of the Tibialis 
postictis and Flexor longus digitorum muscles. The summit of the internal mal- 
leolus is marked by a rough depression behind, for the attachment of tibe noternal 
lateral ligntaent of the ankle-joint. 
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Structure. Like iliat of the other long })oiics. 

Development. By three centres (fig. 1 1 1 ) ; one foT* the shaft, and one for each 
extremity. Ossifiaition commences in the cientre of the shaft about tlio same time 
as in the femur, the fiftli week, and _ 


gradually extends towards either ox- ^ Plan of the Development of the Tibia, 
treniity. Ihe centre tor the iipi>er 
epiphysis appears at birth : it is flat' 
tened in form, and has a thin tongue- 

, T . P . 1 * T £• Appears at birth,\ Joins Ma/t about 

shaped pro(^ess in front, winch tonus 
the tubercle. That for tlio lower 
epiphysis appears in the second year. 

Tlie lower epiphysis joins ihe sliaft |i Hi 

at about the twentieth year, nnd th.e r m 

upper one about the tweuity tifth |1 J||| 

year. Two additional centre^s occ^a- | |||l 

sionally exist, one for « the tongue- I III 

shaped process of the upper epiphysis, IjJH 

the tubercle, and one for the inner 

malleolus. lil 

Ariicultiiiitns. With three bones; H 

the femur, fibula, and astragalus. |||| 

Attachmient of AftiHchs. To the |||l 

inner tuberosity, tlie S(uni membra- j||B 

nosus : to the outer tuberosity, tlu^ ■!■ 

Tibialis antious and Extensor longus / M|ijB 

digitorum and Biceps ; to the shaft, its 

internal surfoce, the Sartorius, Gracdlis, at 

and Semitendinosus ; to its external * \j 

suiface, the Tibialis anticus; to its ra^treAidty 

posterior surface, the Pojditeus, Soleus, Flexor longtis digitorum, and Tibialis 

posticus ; to the tubercle, the ligameiituni patella). 

Thk Fibula. (Figs. 109, 110.) 

The Fibula is situated at the outer side of the leg. It is the smaller of the two 
bones, and, in proportion to its length, the most slender of all the long bones ; it is 
placed nearly jDarallel w ith the tibia. Its up2)ei* exiremity is small, placed below th« 
level of the knee-joint, and excluded from its formation ; the lower extiDinity inclines 
a little forwards, so as to be on a jdane anterior to that of the ui>i)er end, pi'ojects 
below the tibia, and forms the outer ankle. It presents for examination a shaft and 
two extremities. 

The Upper ExiremUtf, or Heady is of an irregular rounded form, presenting 
above a flattened articular facet, directed upwards and inwards, for articulation 
with a corres|)oncliug fax^ot on the external tul)oi’osity of the tibui. On the outer 
side is a thick and i-ough prominence, continued behind into a pointed eminence, 
the styloid process, which jnojocts upwards from tlie posterior pai't of the hojid! 
The prominence gives attachment to the tendon of tlie Biceps muscle, and to the 
long external lateral ligament of the knee, the ligament dividing the tendon into two 
parts. The summit of the styloid ^'I’ocess gives attachment to the short external 
^^Jdteral ligament. The remaining part of the circumference of the hefid is rough, 
mr the attachment of tlio anterior superior tibio-fibular ligament, and the upper 
and anterior paii) of the Peroneus longus in front ; and of the posterior superior 
■tibio-fibular ligament, and the iqiper fibres of the outer head of the Soleus muscle 
behind. 

'.riie Lower Extremity ^ or external maUeolnSy is of a pyramidal form, somewhat 
flattened from without inwai-ds, and is longer, and descends lower, than the internal 
malleolus. Its external surfa^ is convex, subcutaneous, and continuous with a 
tr^aiigular (also subcutaneous) surface on the outer side of the shaft. The internal 
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mirfme. presents in front a smooth triangular facet, broader above than below, and 
convex from above downwards, which articulates with a coiresponding surface on 
the outer side of the astragalus. Behind and beneath the aiticular suiface is a 
rough depression, which gives attachment to the posterior fasciculus of the external 
lateral ligament of the ankle. The anterior border is thick and rough, and marked 
below by a depression for the attachment of the anterior fasciculus of the external 
lateral ligament. The posterior border is broad and marked by a shallow groove, 
for the passage of the tendons of tlie Pei-oneus loiigus and brevis muscles. The 
summit is rounded, and gives attachment to the middle fasciculus of the external 
lateral ligament. • 

The Shaft presents fcnir surfaces, anterior^xteriial, u i i i fnj -intci^nal, and postei’lofjj 
internal-^and four borders, t tm ant eiior, the interosseous, the j)osterior, and the 
ohHt{ue line.* The aff0f%owoor7[^ commences above in front of the head, runs 
verticsilly downwards to a little below the middle of tlie bone, and then, curving a 
little outwards, bifurcates below. The two lines so formed bound tlie triangular 
subcutaneous surface immediately above tluj outer side of the external malkHilus. 
This border gives attachment to an iiittirmuscular septum, whicJi separates the 
mus<*les th^^ anterior surface from those on the external. 

Tlu^iw^mu/ border^ or interosseous ridije, is situated close to the inner side of 
the procciding, and runs nearly parallel witli it in the uj)j)t»r third of its extent, but 
div^erges from it so as to include a broader spjice in the lower two-thirds. It 
commences above just beneath tluUiead of the bone (sometimes it is (]uito indistinct 
for about an inch below the la ad), and tei*minates below at the apex of a rough 
triangular surface immediately above the articular facet of the external malleolus. 
It serves for the attachment of the intei'osseous meinbiano, and separates the 
(‘xtensor muscles in front from the flexor muscles behind. The })ortion of bone 
included Ix^tween tl^ anterior and interosseous lines forms the antiaior sui'face. 

The fiosterior^johler is sharp and prominent ; it commences a}x)ve at the base of 
I he styloid process, and terminates below in the posterior border of the outer malleo- 
his. It is <lii*ectc(l outwards above, backwards in the middle of its course, back- 
wards and a little inwards below, and gives attachment to an aponeurosis which 
separates tlie^^ui^les on tlie outer from those on tlie inner sinfiice of the shaft. 
Tli(* portion of bone iiHfludcd lietween this line and fhe interosseous ridge, which 
includes more tliau half of the. whole circumference of the fibula, is subdivi<led, in its 
upper three fourths, into two parts, an aiiterioi* and a posterior, by a very promiiamt^ 
ridge, t he ohliipte line of th e ft. hi commences above at the inn(‘i* side of the 

head, and terminates by liecoming continuous with the interosseous ridg(i at the 
lower fourth of the buiio. The oblique line attaclu's fui aponeui osis wdiieh separates 
the Tibialis posticus from the Soleus above?, and the Flc?xor longus pollicis below. 
This line sometimes ceases just before approaching tin? interosseous ri<lge. 

The anterior surf ace is the interval between the auterioivand intei'csseSiis borders 
It is extremely narrow' and flat in the upjier third of its extent ; broadt?r and gi’Oove<l 
longitudinally in its lower third ; it serves for the attachment of three muscles, 
the Extensor longus digitoium, Peroneus tertius, and Extensor proprius pollicis. 

The exteriial surfacc^-muoXx broader than the preceding, and ol'ten dt^eply 
grooved, is directed outwards in the wpiyer two thirds of its course, bac'k wards in 
^ /3u ^^-^ 0 

* It will be noticed that this description varies from that in the former editions, which fol- 
lowed that of Ward. lii Ward's description the whole of the bone from the interosseous line to 
the posterior border w’^as included under the name of ‘internal surface.' The objection to this is 
the awkwardness of describing as a x ingle surface that which is really about two*thirds of the 
entire circumference and has very diflerent aspects at different parts of the bone. At the 
same time, Ward’s appears an improvement on tlie older description of Cloquet, Cniveilhier, 
&c., in which the part between the anterior and oblique lines is desciibed as a single surface. 
This is exposed to the great objecdon that it is unphysiological, since muscles belonging to 
opposed groups arise f^om either side of the interosseous line. It is hoped that the above 
deseriplioQ will be plainer. But from its small size, its twisted shape, and the multitude of 
muscles arising from it, the fibula is not an easy bone to describe intelligibly, especially when 
the specimen is not a ^well-marked one. 
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the lower third, where it ia continuous with the posterior border of the external 
malleolus. This surface is completely occupied by the Peroneus longus and brevis 
muscles. • ^ 

The m^t^r^'internal surface is the interval incliided between the in teroi^ eovis 
^rid^e and the obliqutj linp.^ It is directed inwards, and is grooved for the attachment 
'^of the Tibialis posticus muscle. The poste'^ff^ tM^o ^vml surface is the space included 
between the oblique line and the posterior border; it is continuous below with the 
rough triangular surface above the articular facet of the outer malleolus; it is 
directed l>ackwards above, backwards and inv ards at its middle, dii*ectly inwards 
below. Its upper third is rough, for the attachment of the Soleus muscle ; its 
lowerpart pre-ients a triangular rough surface, connected to the tibia by a strong 
intijrosseous ligament, and between these two points the entire suiface is covered 
by the fibres of origin of the Flexor longus pollicis muscle. At about the middle 
of this surface is the nut)*ient foramen, which is dii'ected downwards. 

In order to distinguish the side to which the bonfe belongs, hold it witli the 
lower extremity downwards, and the broad 
gi'oove for^tlie Peronei tendons back w’ards, to- 
wards the holder: the triangular subcutaneous 
surface will then be directed to the side to 
whicli the bone belongs. 

A rticulations. With two bones : the tibia and 
astragalus. 

JJevdopment. By three centres (fig. 112): 
one for the shaft, and one fui* each extremity. 

Ossification commences in the shaft about the 
sixth week of fetal life, a little later than in 
the tibia, and extends gradually towards the ex- 
tremititis. At bii'th both ends are cartilaginous. 

Ossification commences in tlie lower end in the 
secjond year, and in the u)>])er one about the 
fourth year. The lover ejaphysis, the first in 
which ossification commcaices, becomes united 
to the shaft first, coiiti*ai*y to the law which 
appears to prevail with regard to the junction 
of epiphyses with diaphyses : this bikes place 
about tlie twentieth year; the upi>er epiphysis 
is joined about the twenty-fifth 

Attachment of Muscles. To the liead, the 
Biceps, Soleus, and Peroneus longus : to the 
shaft, its anterior surface, the ExUmsor longus 
digitorum, Peroneus teibius, and Extensor 
proprius pollicus ; to thf antero-internal sur- 
face, the Tibialis posticus : to the postero-internal surface, the Soleus and Flexor 
longus pollicis : to the external surface, the Peroneus longus and brevis. 


1 12. — Plan of the Bevolopment of 
the Fibula. Jiy Throe Centres. 
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THE FOOT. (Figs, 113, 114.) 

The skeleton of the Foot consists of three divisions: the Tarsus Metatarsus, 
and Phalanges. 


The Tarsus. 

The bones of the Tarsus are seven in number : viz., the cnlcaneum, or os calcis, 
astragalus, cuboid, scaphoid, internal, middle, and external cuneiform bones. 

* It will be observed that in the fibula, as in other long bones, the epiphysis towards 
which the nutrient artery is directed is the one first joined to the shaft. 



TARSUS. 


1 13. — Bones of the flight Foot. Dorsal Surface. 
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Thb Calcaneum, 

The Calcanewm, or Os Calcis, is the largest ami strongest of the tarsal bones. 
Tt is irregularly cuboidal in form, and situated at the lower and back part of the 
foot, serving to transmit the weight of the body to the ground, and foniiing a strong 
lever for the muscles of the calf. It presents for examination six sm-faces : supe- 
rior, inferior, external, internal, anterior, and posterior. 

The superior surface i.s fonned behind, of the upper aspect of that part of 
the os calcis which projects backwards to form the heel. It varies in length 
in different individuals ; is convex from side to side, corroave from before back- 
wards, and corresponds above to a mass of adijxiso substance placed in front of 
the tendo Achillis. In the middle of the superior surface a.r’e two (sometimes throe) 
articular facets, separated by a broad shallow groove, which is directed obliquely 
for'wards and outwards, and is rorrgh for the attachment of the interosseous ligfi- 
ment connecting the astragalus and os calcis. Of the two articular surfaces, the 
external is the larger, and situated on the Iwrdy of the bone : it is of an oblong 
form, wider behind tlran in front, and convex from before backwards. The 
irdernal articular surface, is supported on a projecting process of bone, called the 
leaser, process of the calcaneum (sustentacuhrm tali) ; it is also oblong, concave 
longitudinally, and sometimes subdivided into two par ts, which differ in size and 
shape. More anteriorly is seen the upper surface of the greater process, marked by 
a rough depression for the attachment of numerous lig-aments, and the origin of 
the Extensor- brovia digitorum muscle. 

The inferierr surface is narrow, rough, uneven, wider bcliind than in front, 
and convex from side to side; it is bounded posteriorly l>y two tubcrch-s, 
separated by i rough depreasion ; the exterual, small, proruiirent, atrd rourrded, 
gives attachment to par-t of the Abductor mitrimi digiti ; the itUernal, broader and 
larger, for the srrpport of the heel, gives attachment, by its prominent inner 
margin, to the Abductor irollicis, and in front to the Flexor brevis digitorum 
muscles; the depression between the tulreroles attiiches the Abductor nrinimi digiti 
and plantar fascia. The rorrgh surfarre in front of the Urbercles gives attach- 
ment to the long plantar ligament, and to the outer head of the Flexor accessorius 
muscle ; and to a prominent tubercle nearer the anterior part of the bone, a« well 
as to a transverse groove in front of it, is attached the short plantar ligament. 

The external surface is broad, flat, and .almost sulrcutaneous ; it presents near 
its centre a tubercle, for the attachment of the middle fasciculus of the external 
lateitil ligament.. Above the tubercle is a broad smooth surface, giving attach- 
ment, at its upper and anterior part, to the external calc^rmeo-astragaloid ligament ; 
and in front of the tubercle a narrowv surface marked by two oblique grooves, 
separated by an elevated ridge : the superior groove transmits the tendon of the 
Peroneus brevis ; the inferidr, the tendon of the Peroneus longus ; the intervening 
ridge gives attachment to a prolongation from the external annular ligament. 

The internal surface presents a deep concavity, directed obliquely downwards 
and forwards, for the transmission of the plantar vessels and nerves and Flexor 
tendons into the sole of the foot ; it aflbrds attiichment to part of the Flexor 
accessorius muscle. This surface presents an eminence of bone, the leaser jrrocess, 
which projects hoi-izontally inwards from its upper and fore part, and to which a 
slip of the tendon of the Tibialis jawticus is attached. Tins process is concave 
above, and supports the anterior articular surface of the astragalus ; below, it is 
convex, and grooved for the tendon of the Flexor longus pollicis. Its free margin 
is rough for the attachment of ligaments. * 

The anterior surface, of a somewhat triangular form, is smooth, concavo- 
convex, and articulates v^th the cuboid. It is surmounted, on its outer side, by a 
rough prominence, which forms an imimrtant guide to the surgeon in the per- 
formance of Chopart's amputation. 

The, posterior surface is rough, prominent, convex, and wider below than 
lower pert is rough, for the attachment of the tendo Acbillin, ' and 
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of the Plantaris muscle; its upper part is smooth, and corresponds to a bursa which 
separates the tendon from the bone. 

Artimdations, With two bones : the astragalus and cuboid. 

AttcbchmeifU of MtJisdes. Pai*t of the Tibialis posticus, the tendo Achillis, Plan- 
bxris, Abductor pollicis, AMuctor minimi digiti, Plexor brevis digitoruui, Flexor 
accessorius, and Extensor brevis digitorum. 

The Cuboid. 

The Cuboid bone is placed on the outer side of the foot, in fr*ont of tlie os 
calcis, and behind the fourth and fiftli metatarsal bones. It is of a pyramidal 
sha{)e, its base Ixnng directed upwards and inwards, its a]xjx downwards and out- 
wards. It may Ixi distinguished from the other birsal bones by the existence of 
a dt*ep groove on its under surface, for the tendon of the Peroneus longus muscle. 
It pi‘esents for examination six surfaces : three articular and three non-articular. 

The non-articular surfaces arc the superior, inferior, and exteinal. The 
superior or dorsal surface^ directed upwards and outwards, is rough, for the 
attachment of' numerous ligaments. The inferior or plmdar surface presents 
in front a deep groove, which runs obliquely from without, forwards and inwards ; 
it lodges the Uuidoii of the Peroneus longus, and is bounded behind by a promi- 
nent ridge, terminating externally in an eminence, the tuberosity of the cuboid, 
the surface of wliich presents a convex facet, for articulation with the sesamoid 
bone of the tendon contained in the groove. The ridge and surface of bone 
l>eliind it are I'ougli, for the attachment of the long and short plantar ligaments. 
A few flbr'es of the Flexor bi*evia pollicis may 1)0 traced to this Mirface. The 
exfermd Hurfacij the smallest and narrowest of the three, presents a deep notch 
forinc’d by the commencement of the pcu'oueal gi'oove. 

The articular surfaces are the posterior, (interior, and internal. The posterior 
surface is smooth, triangular and concavo-convex, for articulation with the anterior 
suiface of the os calcis. The anterior^ of smaller size, but also irregularly trian- 
gular, is divided by a vertical lidge into two facets : the inner facet, quadrilateral 
in form, articulates with the fourth metatarsal bone: the outer one, larger and 
more triangular, articulators with the fifth metatarsal. The hiternal surface is 
broad, rough, iri’egiilarly quadiilaU'.ral, presenting at its middle and up}»er part a 
small oval facet, for articulation with the external cuneiform bone ; and behind 
this (occiisionally) a smaller facet,^ for articulation with the scaphoid ; it is rough 
in the ro.st of its extent, for the attachment of strong interosseous ligjynents. 

To ascerbiin to which foot it belongs, hold the bone so that its under surface, 
marked by the peroneal groove, looks downwai’ds, and the large concavo-convex 
articular surface backwai’ds, towards the holder : the narrow non-articular surface, 
marked by the commencement of the peroneal groove, will point to the side to 
which the bone belongs. 

Articulations, With four bones : the os calcis, external cuneiform, and the 
fourth and fifth metatarsal bones, occasionally with the scaphoid. 

Attachment of Muscles, Part of the Flexor brevis pollicis. 

The Astragalus. 

Tlie Aatragalvs (fig. 113) is the largest of the tarsal bones, next to the os calcis. 
It occupies the middle and upper part of the tarsus, supporting the tibia above, 
articulating with the malleoli on cither side, resting below upon the os calcis, and 
joined in front to the scaphoid. This hone may easily be i-ecognised by its large 
rounded liead, by the broad articular facet on its upper cortex surface, or by the 
two articular facets separated by a deep groove on its under concave surface. It 
presents six surface's for examination. 

The superior surface presents, behind, a broad smooth trochlear surface, for 
articulation with the tibia. The trochlea is broader in front than behind, convex 
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from before backwards, slightly concave from side to side ; in front of it is the 
upjjer surfiice of the neck of the astragalus ; rough for the attachment of ligaments. 
The infer%r surface presents two articular facets sepai*ated by a deep groove. 
The groove runs obliquely forwards and outwards, becoming gradually broader 
and deeper in front : it corresponds with a similar groove upon the upper surface 
of the os calcis, and forms, when articulated with that bone, a canal, filled up 
in the recent state by the calcaneo-astragaloid uiterosseous ligjiment. Of the 
two articular facets, the posterior is the larger, of an oblong form, and deeply 
concave from side to side; the anterior, although nearly of equal length, is nar- 
rower, of an elongated oval form, convex longitudinally, and often subdivided 
into two by an elevated ridge ; of these the posterior articulates with the lesser 
process of the os calcis; the anterior, with the upper surface of the calcaneo- 
scaplioid ligament. The internal surface presents at its upper part a pear-shaped 
articular facet for the inner malleolus, continuous al>ove with the trochlear surface ; 
below the articular surface is a rough depression, for the attachment of the deej> 
portion of . the internal lateral ligament. The external surface, presents a large 
triangular facet, concave from above downwards, for articulation with the exteinal 
mallcK^lus j it is continuous above with the trochlear surface ; and in front of it is 
a rough depression for the* attachment of the anterior feisciculus of the external 
lateral ligament. The anterior stirfaccy convex and rounded, forms the head of 
the astragalus ; it is smooth, of an oval form, and directed obliquely inwards and 
downwards ; it is continuous below witli that part of the anterior facet on the 
iind 63 r surface which rests upon the calcaneo-scaphoid ligament. The head is 
suiTOunded by a constricted portion, the neck of the astragalus. The posterior 
surface is narrow, and traversed by a groove, which runs oblicjuely downwards 
and inwards, and transmits the tendon of the Flexor longus pollicis, exteiiial to 
whkih is a horizontal notch or depression, in which the posterior fasciculus of the 
external lateral ligament is lodged. 

To ascertain to which foot it belongs, hold the bono with tho broad articular 
surface upwards, and the rounded head forwards ; the lateral triangular articular 
surface for tho external malleolus will then point to the side to wliicli the bone 
belongs. 

Articidations. With four bones : tibia, fibula, os calcis, and scaphoid. 

The Scaphoid. 

The Scaphoid or Na'incular bone, so called from its fancied resemblance to a boat, 
is situated at the inne>r side of the tarsus, between the astragalus behind and tho 
three cuneiform bones in front. This bone may be distinguished by its foiin, 
being concave behind, convex and subdivided into three fac(*ts in front. 

The anterior surface, of aii oblong foim, is convex from side to side, and sub- 
divided by two ridges into three facets, for articulation with the three cuneiform 
lx)nes. The posterior surface is oval, concave, broader externally than internally, 
and articulates with the rounded head of the astragalus. The superior surface is 
convex from side to side, and rough for the attachment of ligaments. The inferior 
is somewhat concave, irregular, and also rough for the attachment of ligaments. 
The internal surface presents a rounded tubercular eminence, the tulx^rosity of the 
scaphoid, which gives attachment to paiii of the tendon of the Tibialis posticus. 
The external surface is broad, rough, and irregular, for the attachment of liga- 
mentous fibres, and occasionally presents a small facet for articulation with the 
cuboid bone. 

To ascertain to which foot it belongs, hold the bone with the concave articular 
surface backwards, and the convex dorsal surface upwards; the broad external 
surface will point to the side to which the bone l)elonga. 

Articulations, With four bones : astragalus and three cuneiform ; occasionally 
also with the cuboid. 

AiUMdimcnU of Musdes, Part of the Tibialis posticus 
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^ The Cuneiform Bones have received their name from their wedgedike shfiL{>e. 
They form with the cu>x)id the most anterior row of the tarsus, being placed 
between the scaphoid behind, the thi*ee innermost metatarsal bones in front, and 
the cuboid externally. They are called the Jirat^ second, and third, counting from 
the inner to the outer side of the foot, and, from their position, internal, middle, 
and external. 

The Internal Cuneiform. 

The Internal Cuneiform is the largest of the three. It is situated at the inner 
side of the foot, iKitween the scaphoid behind and the base of the first metatarsal 
in front. It may he distinguished from the other two by its large size, and its 
more irregular wedge-like form. Without the others, it may be known by the 
large kidney-shaped anterior ^irticulating surface, and by the piorainence on the 
non-articular surface (or base of the wedge), for the attachment of a large tendon. 
It pn^sents for examination six surfaces. 

The internal surface iS subcutaneous, and forms part of the inner border of the 
foot ; it is broad, quJidrilateral, and presents at its anteiior inferior angle a smooth 
oval facet, over which the tendon of the Tibialis anticiis muscle glides; in the rest 
of its extent it is rough, for the atbichment of ligaments. I'he external surface is 
concave, presenting, along its sui)eiior and posterior borders, a narrow surface for 
articulation with the middle cujieiform behind, and second metatarsal bone in 
front : in the rest of its extent, it is rougli for the attachment of ligaments, and 
liroininent below, where it forms pait of the tuberosity. Tlie aniterior surface, 
kidney-shaped, articulates with the metatarsal hone of the great toe. The 
posterior surface is triangular, concave, and articulates with the innermost and 
largest of the three facets on the anterior surface of the scaphoid. The infrior 
or plantar surface is rough, and presents a prominent iiiberosity at its back pait 
for the attachment of pai*t of the tendon of the I'ibialis posticus. It also gives 
attachment in front to part of the tendon of the I'ibialis aiiticus. The superior 
surface is the narrow pointed entl of the wedge, which is directed upwards and 
outwards ; it is rough for the attachment of ligaments. 

To ascertain to which side it belongs, hold tlu; bone so that its superior narrow 
edge looks upwards, and the Jong, kidney-sha]>ed, articular surface forwards ; the 
external siu’face, marked by its vertical and horizontal articular facets, will point 
to the side t(3 which it belongs, 

ArtiGnlations, With four bones : scaphoid, middle cuneiform, firet and second 
metatarsal bones. 

Attachment of Muscles, The Tibialis anticus and posticus. 

The Middle Cuneiform. 

The Middle Cuneiform, the smallest of the three, is of very regular wedge- 
like form, the broad extremity being placed upwards, the nari'ow end downwai^s. 
It is situated between the other two bones of the same name, and corresponds to. 
the scaphoid behind, and the second metatarsal in front. It may be distinguished 
from the external cuneiform bone, which it much resembles in general appeamnee, 
by the articular facet, of angularlltfct'm, which runs round the upper and back part 
of its inner sui'face; and if the two bones from the same foot are together, the 
middle cuneiform is much the smaller. 

The anterior surface, triangular in form, and narrower than the posterior, 
articulates with the base of the second metatarsal bone. The posterior surface, 
also triangular, articulates with the scaphoid. The intepicd surface presents an 
^articular facet, running along the superior and posterior borders, for articulation 
with the internal cuneiform, and is rough below for the attachment of ligaments. 
The external surface presents posteriorly d smooth facet for articulation the 
external cuneiform bone. The superior Surface forms the base of the wedge; it 
is (juadrilateralj broadey behind than in front, and rough for the attachment of 
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ligaments. The inferior surface^ pointed and tubercular, is also rough for l^a- 
mentous attachment. 

To ascertain to which foot the bone belongs, hold its superior or dorsal surfeice 
upwards, the broadest edge being towards the holder: the smooth facet (limited 
to the posterior border) will then point to the side to which it belongs. 

Articulations. With four bones scaphoid, internal and external cuneiform, and 
second metatarsal bone. 

Attachment of Muscle. A slip from the tendon of the Tibialis posticus is 
attached to this bone. 


The External Cuneiform, 

The External Cuneiform^ intermediate in size between the two preceding, is of 
a very regular wedge-like form, the broad extremity being placed upwards, thp 
narrow end downwardeu It occupies the centj-e of the front row of the tarsus 
between the middle cuneiform internally, the cuboid externally, the scfiphoid 
behind, and the third metatarsal in front. It is distinguished from the internal 
cuneiform bone by its more regular wedge-like shape, and by the absence of the 
kidney-shaped articular surface : from the middle cuneiform, by the absence of the 
bent, or angular, facet, and by the two articular facets which mark both its inner 
and outer surfaces. It has six surfaces for examination. 

The anterior surface^ triangular in form, articulates with the third metatarsal bone. 
The posterior surface articulates with the most external facet of the scaphoid, and 
is rough below for the attachment of ligamentous fibres. The internal surface 
presents two aiiiicular facets, separated hy a rough deju’ession ; the anterior one, 
situated at the superior angle of the Ijoue, articulates with the outer side of ihe 
iKise of the second mcjtatarsal bone ; the posterior one skirts the posterior border, 
and articulates with the middle cuneiform ; the rough depression between the two 
gives attachment to an interosseous ligament. The external surface also presents 
two articular facets, separated by a rough non-articular surface ; the anterior facet, 
situated at the superior angle of the bone, is small, and articulates with the inner 
side of the base of the fourth metatarsal ; the posterior, and larger one ai*ticulates 
with the cuboid ; the rough non-articular surface serves for the attachment of an 
interosseous ligament. The three facets for articulation with the three metatarsal 
bones are continuous with one another, and covered by a prolongation of the same 
carfilage ; the faciets for articulation with the middle cuneilbrm and scaphoid are 
also continuous, but that for articulation with the cuboid is usually separate. The 
superior or dorsal surface is of an oblong square form ; its posterior external angle 
being prolonged backwards. The inferior or plantar surface is an obtuse rounded 
margin, and serves for the attachment of part of the tendon of the Tibialis posticus, 
part of the Flexor brevis pollicis, and ligaments. 

To ascertain to which side it belongs, hold the bone with the broad dorsal 
surface upwards, the prolonged edge backwards; the separate articular facet for 
the cuboid will point to the proper side. 

Articulations. With six bones : the scaphoid, middle cuneiform, cuboid, and 
second, third, and fourth metatarsal bones. 

Attachment of Muscles. Part of Tibialis posticus, and Flexor brevis pollicis. 

The Metatarsal Bones. 

The Metatarsal Bones are five in number j they are long bones, and subdivided 
into a shaft and two extremities. 

Common characters. The Shaft is prismoid in form, tapers gradually from the 
tarsal to the phalangeal ^ctremity, and is slightly curved longitudinally, so as to ^. 
be concave below, slightly convex above. The Posterior Extremity^ or Base, is 
wedgershafi^d, articulating by its terminal surface with the tarsal bones, and by its 
lateral surfaces with the contiguous metata^ml bones ; its dorsal and plantar surfaces 
being rough for the attachment of ligaments. The Anterior Extremity, or Head, 
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p{|esentis a terminal rounded articular surface, oblong from above downwards, and 
extending further bfick wards below than above. Its sides are flattened, and 
present a depression, surmounted by a tubercle, for ligamentous attachment. Its 
under surface is grooved in the middle line for the passage of the Flexor tendon, 
and marked on each side by an articular eminence continuous . with the tca'minal 
articular surface. 

♦ 

Peculiar characters. The First is remarkable for its great size, but is the shortest 
of all the metatarsal bones. Tlie shaft is strong, and of well-marked prismoid 
form- The posterior extremity presents no lateral articular facets; its terming 
articular surface is of large size, kidney- shaped, and its circumference grooved 
for the tarso-metatarsal ligaments; its inferior angle presents a rough oval pro- 
minence for the insertion of the tendon of the Poroneus longus. The head is of 
large size ; on its plantar surface are two grooved facets, over which glide sesamoid 
bones ; the facets arc separated by a smooth elevated i*idge. 

This bone is known by the single kidney-shaped articular surface on its base; 
the deeply grooved appearance of the plantar suifa.ee of its head ; and its great 
thickness, relatively to its length. When it is placed in its natural position, tlie 
concave border of the kidney-shaped articular surface on its base points to the 
side to which the bone belongs. 

The Second is the longest and largest of the remaining metabirsal bones, being 
prolonged backwards into the lecess foimed between the three cuneiform bones. 
Its tarsal extremity is broad above, narrow and rough below. It presents four arti- 
cular surfaces : one behind, of a triangular form, for ai‘ticulation with the mid- 
dle cuneiform ; one at tlio uj)])er part of its intei*nal lateral surface, for articulation 
with the internal eiineifoini ; and two on its extexmal lateral surface, a superior 
and an iufeiior, sepai*ated by a rough depression. Each of the latter articular 
surlaces is divided by a vertical ridge into two parts ; the anterior segment of each 
facet articulates with the third metatarsjil ; the two posterior (sometimes continuous) 
with the external cuneiform. 

The facets on the tarsal extroinity of the secoml metatai'sal bone serve at once 
to distinguish it from the ixvst and to indicute the foot to which it belongs ; there 
being one face^t jxt the in)])ei‘ angle of tlie internal surface, and two facets, each 
sulKiivided into two parts, on the external surface, pointing to the side to which the 
bone belongs. The fact that tlie tw'o posterioi* subdivisions of these external 
facets sometimes run into one should not be forgotten, 

The Third. arti(!uLites behind, by mejins of a triangular smooth surface, with the 
external cuneiform ; on its inner side, by two facets, with the second metjitarsal ; 
and on its outer side, by a single facet, with the third metatarsal. The latter 
facet is of circular form, and situated at the upper angle of the base. 

The third metatarsal is known by its having at its tarsal end two undivided 
facets on the inner side, and a. single facet on the outer. This distinguishes it 
from the second metatarsal, in which the two facets, found on one side of its tarsal 
end, are each subdivided into two. The single facet (when the bone is put in its * 
natural position) is on the side to which the bone belongs. 

The Fourth is smaller in size than the preceding ; its tarsal extremity presents a 
terminal quadrilateral surface, for articulation with the cuboid ; a smooth facet on 
the inner side^ divided by a ridge into an anterior portion for articulation with the 
third metataiml, and a posteiior portion for articulation with the external cunei- 
form ; on the outer side a single facet, for articulation with the fifth metatarsal. 

The fourth metatarsal is known by its having a single facet, on either side of 
the tarsal extremity, that on the inner side being divided into two parts. If this 
subdivision be not recognisable, the fact tha.t its tarsal end is bent somewhat out- 
. wards will indicate the side to which it belongs, as Mr. ^plden points out. 

The Fifth is recognised by the tubercular eminence on the outer side of its base. 

It articulates behind, by a triangular surface cut obliquely from without inwards, 
]ri;th the cuboid : and internally, with th^ four metatarsal. 

pi ojection on the outer side of this bone at its tarsjil end at once distill- ^ 
it from the others, and points to the side to which it beloi^. 
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Articulatwns. Each bone articulates with the tarsal bones by one extreini1|r^ 
and Vjy the other with the first row of jihalanges. The number of tarsal bones with 
which each metatarsal articulates, is one for the first, three for the second, one for 
the third, two for the fourth, and one for the fifth. 

Attachment of Muscks, To the first metabirsal bone, three : part of the Tibialis 
anticus, the Peroneus longus, and First dorsal interosseous. To the second, three : 
the Adductor pollicis, and Fii'st and Second dorsal interosseous. To the thiid, 
five : the Adductor pollicis, Second and Third dorsal, and First plantar inter- 
osseous, and a slip from the tendon of the Tibialis posticus. To the fourth, five : the 
Adductor pollicis, Third and fourth dorsal, and Second plantar interosseous, and a 
slip from the tendon of the Tibhxlis posticus. To the fifth, six : the Peroneus 
brevis, Peroneus tertiiis, Flexor bievis minimi digiti, Traiisvcivsus pedis, Fourth dorsal, 
and Third plantar interosseous. 


Phalanges. 

The Phalanges of the foot, l>oth in number and general arrangement, resemble 
those in the hand ; there being two in the great toe, and three in each of the other 
toes. 

The phalanges of the f rst row rosemhh? closely those of the hand. The shaft is 
compressed from side to side, convex above, concave below, posterior extremity 

is concave ; and the a/nterior extremity presents a trochlear surface, for ai’ticulation 
with the second phalanges. 

The jdialanges of tlie secon l roio aie renifirkably small and short, but rather 
broader than those of the first row. 

The ttngttal phalanges, in form, resemble those of the fingers ; but they are 
smaller, flattened from above downwards, presenting a broad base for articulation 
with the second row, and an expanded extremity for the support of the nail and 
end of tlie toe. 

Articidation. The first row, with the inotatarsal bones, and second phalanges; 
the second of the great toe, with the first phalanx, and of the other toes, with the 
first and third phalanges ; the tliird witli the second row. 

Attachment of Muscls, To the first phalanges, (rreat toe : innermost tendon of 
Extensor brevis digitornm, Abductor j)ollicis, Adductor pollicis, Flexor bi'cvis 
pollicis, Trans versus pedis. Second toe : First and Second doi’sal interosseous. 
Third toe : Third dorsal and First plantar interosseous. Fourth too ; Fourth dorsal 
and Second plantar inWosseous. Fifth toe: Flexor brevis minimi digiti, Abductor 
minimi digiti, and Third planbir interosseous. — Second phalanges. Great toe: 
Extensor longus pollicis, Flexor longus pollicis. Other toes : Flexor brevis digi- 
toriim, one slip of the common tendon of the Extensor longus and brevis digitornm. — 
Third phalanges : two slips from the common tendon of the Extensor longus atid 
Extensor brevis digitornm, and the Flexor longus digitornm. The phalanges of the 
Htlle toe do not get a slip from the Extensor brevis digitorum. 

Development of the Foot, (Fig. 115.) 

The Tarsal bones are each developed by a single centre, excepting the os cAlcis, 
which has an epiphysis for its posterior extremity. The centres make their appear- 
ance in the following order : os calcis, at the sixth month of fmtal life ; astragabis, 
about the seventh month ; cuboid, at the ninth month ; external cuneiform, 
during the first year ; internal cuneiform in the third year ; middle cuneiform 
and scaftboid in the fourth year. The epiphysis for the posterior tubeix)sity of the 
os calcis appears at the tenth year, and unites with the rest of the bone soon after 
puberty, 

Tim Metatarsal bones are each developed by two centres : one for the shaft, and 
one for the digital extremity, in the four outer metatarsal j one for the ^shaft, and 
one the base, in the metatarsal bone of; the great toe. Ossification commences 
in the centre of the shaft about the seventh week, and extends towards either 
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tfemity, and the digital epiphysea about the third year; they become joined 
between the eighteenth and twentieth years. 

The Phalanges are developed by two centres for each bone : one for the shaft, 
and one for the metatarsal exti'emity. 

Sesamoid Bones. 

These are small rounded masses, cartilaginous in early life, osseous in the adult, 
which are developed in those tendons which exert a great amount of pressure upon 
the parts over which they glide. It is said that they are more commonly found in 


115. — Plan of the Development of the Foot. 
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the male than in the female, and in perso^n^of an active muscular habit than in 
those who are weak and debilitated. They . are invested throughout tlieir whole 
sur&ce by the fibrous tissue of the tendon in which they are found, excepting upon 
that side which lies in contact with t^je part over which they l»lay, where they 
present a free articulai* facet. They may be diiided into two kinds : those which 
glide over the articular surfaces of joints, and those which play over the cartilar 
ginous facets found on the surfaces of certain bones. 

The sesamoid bones of the joints are, in- the lower extremity, the patella, which 
is developed in the tendon of the Qh^rioeps extensor •, two small ses^oid Ixmes, 
the tendons of the flexor brevis pollicis, opposite the metatorso' 
joint of the great toe, and occasionally one in the meita|arso>phalaDg^l 
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joint of the second toe, the little toe, and, still more rarefy, the third and fourth 

In the upper extremity, thfere are two on the palmar surfiice of the metacarpo> 
phalangeal joint in the thumb, developed in the tendons of the Flexor brevis pollicis, 
occasionally one or two opposite the metacarpo-phalangeal articulations of the fore 
and little fingers, and, still more rarely, one opposite the same joints of the third 
and fourth fingers. 

Those found in the tendons which glide over certain bones, occupy the following 
situations : one in the tendon of the Peroneus longus, where it glides through the 
groove in the cuboid bone ; one appears late in life in the tendon of the Tibialis 
anticus, opposite the smooth facet on the internal cuneiform l)one : one is found in 
the tendon of the Tibialis posticus, opposite the inner side of the astragalus; one 
in the outer head of the Gastrocnemius, behind the outer condyle of the femur; 
and ont5 in the Psoas and Iliaciis, where they glide over the body of tbe pubes. 
Sesamoid bones are found occasionally in the tendon of the Biceps, opposite the 
tuberosity of the radius ; in the tendon of the Gluteus maxim us, as it passes ovei* 
the gi'eat trochanter ; and in the tendons which wind round the inner and outer 
malleoli. 



The Articulations 


T he various bones of which the Skeleton consists are connected together at 
different parts of their surfaces, and such a connection is designated by the 
name of Joint or Articulation. If the joint is immoveable^ as between the cranial 
and most of the facial bones, their adjacent margins are applied in almost close 
contact, a thin layer of fibrous membrane, the sutural ligamentf and, at the base 
of the skull, in certain situations, a thin layer of cartilage being interposed. 
Where slight movement is required, combined with great strength, the osseous 
surfaces ai'e united by tough and elastic ‘fibro- cartilages, as in the joints of the 
spine, the sacro-iliac, and interpubic articulations; but in the moveable joints, 
the bones forming the articulation are generall)’^ expanded for greater convenience 
of mutual connection, covered by cariUage^ held together by strong bands or 
capsules of fibrous tissue, called ligaments^ and lined by a membrane, the synovial 
membrane^ which secretes*a fluid to lubricate the various parts of which the joint 
is formed : so that the structures which enter into the formation of a joint are 
bone, cartilage, fibro cartilage, ligament, and synovial membrane. 

Bone constitutes the fundamental element of all the joints. In the long l>ones, 
the extremities are the paits which form the articulations; they are generally 
somewhat enlarged, consisting of spongy cancellous tig^sue, with a thin coating of 
compact substance. In the flat bones, the articulations usually take place at the 
edges ; and, in the short bones, at various psrts of their surface. The layer of 
compact bone which forms the articular surface, and to which the cartilage is 
attached, called the articular lamella. It is of a white colour, extremely dense, 
and varies in thickness. Its structure differs from ordinary hone tissue in this 
resj>cct, that it contains no Haversinn canals, and its lacunse are much larger than 
in ordinary bone, and have no canaliculi. The vessels of the cancellous tissue, as 
they approach the articular lamella, turn back in loops, and do not perforate it ; 
this layer is consequently more demse and firmer than ordinary hone, and is 
evidently designed to form a firm and unyielding support for the articular 
cartilage. 

The articular will be found described along with the other kinds of cartilage in 
the Introduction. 

Ligaments are found in nearly all the moveable articulations ; they consist of 
l)ands of various forms, serving to connect together the articular extremities of 
lH)nes, {ind composed mainly of bundles of white fibrous tissue placed ])arallcl with, 
or closely interlaced with, one another, and presenting a white, shining silvery 
aspect. Ligament is pliant and flexible, so as to allow of the most perfect freedom 
of movement, but strong, tough, and inextensilo, so as not rejidily to yield under 
the most severely applied^ force ; it is consequently well adapted to serve as tlio 
connecting medium between the bones. Some ligaments consist entirely of yellow 
elastic tissue^ as the ligamenta subflava, which connect together the adjacent arches 
of the vertebra?, and the ligamentjum nuchse in the lower animals. In these cases, it 
will be observed that the elasticity of the ligament is intended to act as a substiiiite 
for muscular power. ^ 

Synovial membrane is a thin, delicate membmne, arranged in the form of a short 
wide tube, attached by its open ends to the margins of the articular extremities of 
the bones, and covering the inner surface of the various ligaments which connect 
tho ai+icTilating surfaces. It resembles the serous membranes in structure, but 
differs in the nature of its secretion, which k thick, viscid, and glairy, like the 
white of egg; and hence termed synovia. The 'synovial membranes found in the 
body admit of subdivision into three kinds, articular, buiTsal, and vaginal. 

The articular synovial membranes are found in all the freely moveable joints. 
In. the foetus, this membrane is said, by Toynbee, to be continued over the surface 
of the cartilages ; but in the adult it is wanting, excepting at their circumfeience, 
U|^n which it encroaches for a short distance : it then invests the inner surface of 
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the capsular or other ligaments enclosing the joint, and is reflected over the 
surface of any tendons passing tlirough its cavity, as the tendon of the Popliteus 
in the knee, and the tendon of the Biceps in the shoulder. In most of the joints 
"the synovial membrane is thrown into folds, which project into the cavity. 
Some of these folds contain large masses of fat. These are especially distinct in 
the hip and the knee. Others are flattened fdlds, subdivided at their margins into 
fringe-like processes, the vessels of which have a convoluted an’angement. The 
latter generally project from the synovial membmne near the margin of the 
cartilage, and lie flat upon its surface. They consist of connective tissue, covered 
with epithelium, and contain fat cells in variable quantity, and, more rarely, 
isolated cartilage cells. They ^re found in most of the bursal and vaginal, as 
well as in the articular synovial membranes, and were described, by Clopton 
Havers, as mucilaginofus glands, and as the source of the synovial secretion. 
Under certain diseased conditions, similar processes are found covering the entire 
surface of the synovial membrane, forming a mass of pedunculated flbro-fatty 
growths, which project into the joint. 

The burace are found interposed between surfaces which move upon each other, 
producing friction, fts in the gliding of a tendon, or of the integtiment over pro- 
jecting bony surfaces. They admit of suMivision into two kinds, the hursm 
mticoacRy and the aynoviaZ buraca. The former ai*e large, simple, or irregular 
ciivities in the subcutaneous areolar tissue, enclosing a clear viscid fluid. They 
are found in various situations, as between the integument and front of the patella, 
over the olecranon, the malleoli, and other prominent parts. "The aynovial burace 
are found interposed between muscles or tendons as they j»lay over projecting 
bony surfaces, as between the Glutei muscles and the surface of the great tiwhanter. 
They consist of a thin wall of connective tissue, partially covered by epithelium, 
and contain a viscid fluid. Where one of these exists in the neighbourhood of a 
joint, it usually communicates with its cavity, as is gehei*ally the case with the 
bursa between the tendon of the Psoas and Jliacus and the capsular ligament of 
the hip, or the one interposed between the undei* surface of the Subscapularis and 
the neck of the scapula. 

The vaykial aynovial mevibranea (synovijil sheaths) serve to facilitate the 
gliding of tendons in the osseo-fibrous canals through which they pass. The mem- 
brane is here arranged in the form of a sheath, one layer of which adheres to 
the wall of the canal, and the other is reflected upon the outer surface of the con- 
tained tendon ; the space between the two free surfaces of the membrane being 
partially filled with synovia. These sheaths arc chiefly found surrounding the 
tendons of the flexor and extensor muscles of the fingers and toes, as * they pass 
through the ossoo-fibrous canals in the hand or foot. 

Synovia is a transparent, yellowish-white, or slightly reddish fluid, viscid like 
the white of egg, having an alkaline reaction, and slightly inline taste. It consists, 
according to Preriohs, in the ox, of 94*85 water, 0*56 mucus and epithelium, 
0*07 fat, 3*51 albumen and extractive matter, and 0*99 salts. 

The articulations are divided into three classes : SynarthrosiSf or immoveable j 
AmphiarthroaiSj or mixed ; and Diarthrosisy or moveable joints. 


I. Synaethrosis. Immoveable Artxculatioks. 

Synarthrosis includes all those articulations in which the surfaces of tiie bones 
are in almost direct contact, not septonted by an intervening synovial cavity, and 
immoveably connected with each other, as joints between the bones qf the 
cranium and face, excepting those of the lower jew. The varic^lM of synarthrosis 
aie thre|B in number t Sutnra, Schindylesis, and GqsiphoBi% . « 

Sutura (a seam). Where the articulating sur&oes are oous^eticMi . bST & series 
of processes and indentations interlocked together, it is termed veret ; of 

which there are three varieties : sutura d^tata, serrata, and HthbcMA. ThejsmK.. 

n 2 
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faces of the bones are not in direct contact, being separated by a layer of membrane, 
continuous externally with the pericianium, internally with the dura mater. The 
&uiura dentata {dens^ a tooth) is so called from the tooth-like form of the projecting 
articular processes, as in the suture between the parietal bones. In the sutures 
serrata (serra^ a saw), the edges of the two bones forming the articulation are 
serrated like the teeth of a fine saw, as between the two portions of the frontol 
bone. In the siitura limboaa {liinbius^ a selvage), besides the dentated processes, 
tliei'e is a certain degree of tevelling of the articular surfaces, so that the bones 
overlap one another, as in the suture between the parietal and frontal bones. When 
the articulation is formed by roughened ‘surfaces placed in apposition with one 
another, it is termed the false suture^ sutura oiotha, of which there are two kinds, 
the sutura sq^iamosa {squama^ a scale), formed by the overlapping of two con- 
tiguous bones by V>roa(i bevelled margins, as in the temporo-parietal (squamous) 
suture ; and the sutura harmonia {ap^ovia^ a joininj together)^ where there is simple 
apposition of two contiguous rough bony surfaces, as in the ai*ticulation between 
the two superior maxillary bones, or of the horizontal plates of the palate bones. 

Schindylesis {cr'^LvCvXr^fTL^^ a Jissurc) is that form of articulation in which a thin 
plate of bone is received into a cleft or fissure formed by the separation of two 
laminae of another, as in the articulation of the rostrum of the sphenoid, and per- 
pendicular plate of the ethmoid with the vomei*, or in tho reception of the latter in 
the fissure between tho superior maxillary and palate bones. 

pomphosis (y6p,<j)ogy a nail) is an articulation formed by the insertion of a 
conical j)rocess into a socket, as a nail is driven into a board ; tliis is not illustrated 
by any articulations between bones, properly so called, but is seen in the articula- 
tion of the teeth with the alveoli of the maxillary bones. 

2. Amphtarthiiosis. Mixed Articulations. 

In this form of articulation, the contiguous osseous surfaces are either con- 
nected together by broad flattened discs of fibro cartilage, which adhere to tho 
end of each bone, as in * the articulation b8tw(3cn the bodies of the vertebrse, or 
that between the first two pieces of the sternum ; or else the articulating surfaces 
are covered with fibro-cartilage, partially lined by synovial membrane, and con- 
nected together by external ligaments, as in the sacroiliac and pubic symphyses; 
both these forms being capable of limited motion in every direction. The former 
resemble the synaithrodial joints in the continuity of their surfaces, and absence 
of synovial sac ; the latter the diarthrodial. These joints occasionally become 
obliterated in old age; as is frequently the case in the pubic articulation, and 
occasionally in the intervertebral and sacro-iliac. 

3. £>iarthrosis. Moveable Articulations. 

This form of articulation includes the greater number of the joints in the body, 
mobility being their distinguishing character. They are formed by the approxi^ 
mation of two contiguous bony surfaces, covered with cartilage, comiected hy 
ligaments, and lined by synovial membrane. The varieties of joints in this class 
have beau determined by the kind of motion permitted in each ; they are four in 
number : Arthrodia, Eiiarthrosis, Ginglymus, Diarthrosis rotatoria. 

Arthrodia is that form of joint which admits of a gliding movement ; it is 
formed by the approximation of plane surfaces, or one slightly concave, the othei*' 
slightly convex ; the amount of motion between them being limited by the liga- 
ments, or osseous processes, surrounding the articulation ; as in the articular pro- 
cesses of the vertebra, temporo-maxillary, stemo- and acromio^clavi^ular, inferior 
radio-ulnar, carpal, carpo-metacarpal, superior tibio-fibular, tarsal, and tarso- 
metatarsal articulations. 

JSnarthrosis is 4;hat form of joint which is capable of motion in all directigns. 
It is formed by the reception of a globular head into a deep cup-like cavity (hence 
jthe name * ball and socket the parts being kept in apposition by a capsular liga- 
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mant strengthened by accessory ligamexitous bands. Examples of tliis form of 
articulation are found in the hip and shoulder. 

GinglymuSj IJinge-joint (y/yyXvfioc, cb hinge). In this form of joint, the arti- 
• cular surfaces are moulded to each other in such a manner as to permit motion 
only in two directions, forwards and backwards, the extent of motion at the same 
time being consi lerable. The articular surfaces are connected together by strong 
lateral ligaments, which form their chief bond of union. The most perfect forms 
of ginglyraus are the elbow and ankle ; the knee is less perfect, as it allows a slight 
degree of rotation in certain positions of the limb : there ai*e also the metatarso- 
phalangeal and phalangeal joints in the lower extremity, and the metacarpo- 
phalangeal and phalangeal joints in the upper extremity. 

Diarihrosis rotatoria (Lateral Ginglymus). Where the movement is limited to 
rotation, the joint is formed by a pivot-like process turning within a ring, or the 
ring on the pivot, the ring being formed jmrtly of bone, partly of ligament. In the 
articulation of the odontoid process of the axis with the atlas, the ring is formed in 
front by the anterior arch of the atlas ; behind, by the transverse ligament ; here 
the ring rotates round the odontoid process. In the superior radio-nlnai* ai*ticula- 
tion, the ring is formed partly by the lessor sigmoid cavity of the ulna ; in the rest 
of its extent, by the orbicular ligament; here, the liead of the I'adius rotates within 
the ring. 

Subjoined, in a tabular form, are the names, distinctive characters, and 
examples of the different kinds of avticulaiions. 


Synarthrosis, or 
T ra moveable J oint. 
Surfaces separated 
by fibrous membrane, 
without any inter- 
vening synovial ca- - 
vity, and immoveably 
connected with each 
other. 

As in joints of 
cranium and face 
(except lower jaw). 


S^itura. 


Ar- 


Sutura vera 
( true) articulate 
by indented bor- j 
deis. 


r Dentata, having 
tooth-like i)rocesses. 

As in interparietal 
suture. 

Serrata, having 
sen\ated edges, like 
the teeth of a saw. 

As in interfrontal 
suture. 

Limhom, having 
bevelled margins, 
and dentated pro- 


ticulation by 
processes and 
indentations 
interlocked to- 
gether. 


cesses. 

As in fronto-pa- 
^ rietal suture. 


Sutnra notha 
(fake) articulate 
by rough surfaces. 


Squamosa, foimed 
by thin bevelled mar- 
gins, overlapping each 
other. 

As in squamo- 
parietal suture. 

llarmonia, formed 
by the apposition of 
contiguous rough sur- 


faces. 

As in intermaxil* 
lary suture. 

Schindylesis. Articulation formed by the reception of a 
thin plate of one bone into a fissure of another. 

As in srticulation of rostrum of sphenoid with vgmer. 
Gomphosis. Articulation formed by the insertion of a 
conical process into a socket. 


The teeth. 
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Mixed Articulation. 


Diarthroais^ 
Moveable Joint. 


{ I. Surfaces connected by fibro-cartilage, not separated 
by synovial membrane, and having limited motion. As in 
joints between bodies of vertebraB. 

2. Surfaces covered by fibro-cartilage ; lined by a partial 
synovial membrane. As in sacro-iliac and pubic symphyses. 
- Arthrodia, Gliding joint ; articulations by plane surfaces, 
which glide upon each other. As in sterno- and acromio- 
clavicular articulations. 

Eriarthroaia, Ball-and-socket joint ; capable of motion in 
all directions. Articulations by a globular head received 
into a cup-like cavity. As in hip and shoulder joints; 

Ginglymua. Hinge-joint; motion limited to two direc- 
tions, forwards and backwards. Articular surfaces fitted 
together so as to permit of movement in gne plane. As in 
the elbow, ankle, and knee. 

Diarthrosia rotatoria or Lateral Ginglymua, Articulation 
by a pivot process turning within a ring, or ring around a 
pivot. As in suj)crior radio-ulnar articulation, and atlo- 
L axoid joint. 


The Kinds of Movement admitted in Joints. 

The movements admissible in joints may be divided into four kinds : gliding, 
angular movement, circumduction, and rotation. 

Gliding movement is the most simple kind of motion that can take place in a 
joint, one surface gliding over another. It is common to all moveable joints ; but 
in some, as in the arficidations of the carpus ancl tarsus, it is the only motion 
peimitted. This movement is not confined to plane surfaces, but may exist 
between ai^ two contiguous surfaces, of wlisfitever formj limited by the ligaments 
which enclose the arficulation. 

Angular movement occurs only between the long bones, and may take place in 
four directions, forwards and backwards, constituting flexion and extension, or in- 
wards and outwards, constituting adduction and jibd action. The strictly gingly- 
moid or hinge joints admit of flexion and extension only. » Abduction and adduction, 
combined with flexion and extension, are met with in the more movetible joints ; 
as in the hip, shoulder, and metacarpal joint of the thumb, and partially in the 
wrist. 

Circumduction is that limited degree of motion which takes place between the 
head of a bone and its articular cavity, whilst the extremity and sides of the limb 
are made to circumscribe a conical space, the base of which corresponds with the 
infeiior extremity of the limb, the apex with the arficular cavity ; this kind of 
motion is best seen in the shoulder and hip joints. 

Rotation is the movement of a bone qpon its own axis, the bone retaining the 
same relative situation with respect to the adjacent parts ; as in the articulation 
between the atlas and axis, where the odontoid process serves as a pivot around 
which the atlas turns ; or in the rotation of the radius upon the humems, and also 
in the hip and shoulder. 

The actions of the different joints of a limb are combined by means of the long 
muscles which pass over more than one joint, and which act to a certain extent as 
elastic ligaments in restraining certain actions of one joint, except when combined 
with corresponding ihovements of the other — these latter movements being usually 
in the opposite direction. Thus the shortness of the hamstring-muscles prevents 
complete flexion of the hip, unless the knee-joint be also flexed so as to bring their 
attachments nearer together. The uses of this arrangement are threefold, i. It 
co-ordinates the kinds of movement which are the most habitual and necessary, 
and enables them to be performed with the least expenditure of power. ‘ Thus in 

usual gesture of the arms, whether in grasping or rejecting, the shoulder and 
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the elbow are flexed simultaneously, and simultaneously extended,* in consequence 
of the passage of the Biceps and Triceps cubiti over both joints. 2. It enables the 
short muscles which pass over only one joint to act upon more than one. ‘ Thus 
if the Rectus fomoris remain tonically of such length that, when stretched over the 
extended hip, it compels extension of the knee, then the Gluteus maximus becomes, 
not only an extensor of the hip, but an extensor of the knee as well.* 3. It 
provides the joints with ligaments which, while they are of veiy great power in 
resisting movements to an extent incompatible with the mechanism of the joint, at 
the same time spontaneously yield when necessary. ‘ Taxed beyond its strength 
a ligament will be ruptured, whereas a contracted muscle is easily relaxed ; also, if 
neighboindng joints be united by ligaments, the amount of flexion or extension of 
each must remain in constant proportion to that of the other ; while, if the union 
be by muscles, the separation of the points of attachment of those muscles may 
vary considerably in different varieties of movement, the muscles adapting them- 
selves tonically to the length required.* The quotations ai’e from a very interest- 
ing japer, by Dr. Cleland, in the ‘Journal of Anatomy and Physiology,’ No. i, 
1866, p. 85 ; by whom I believe this important fact in the mechanism of joints was 
first clearly pointed out, though it has been independently observed afterwards by 
other anatomists. 

The articulations may be arranged into those of the trunk, those of the upper 
extremity, and those of the lower extremity. 

ARTICULATIONS OF THE TRUNK. 

These may be divided into the following groups, viz. : — 

I. Of the vertebral column. VII. Of the cartilages of the I'ibs with 

II. Of the atlas with the axis. the sternum, and with each other. 

ITI. Of the atlas with the occipital bone. VIII. Of the sternum. 

IV. Of the axis with the occipital bone. IX. Of the vertebral column with the 

V. Of the lowei' jaw, pelvis, 

VI. Of the ribs with the vertobree. X. Of the pelvis. 

I. Ahticulations op the Vertebkal Column. 

The different segments of the spine are connected together by ligaments, which 
admit of the same arrangement as the vertebra. They may be divided* into five 
sets. I. Those connecting the bodies of the* vertebisB, 2. Those connecting the 
kimincB, 3. Those coiiriecting the articular processes. 4. Those connecting the 
spinous processes. 5. Those of the transverse processes. 

The articulations of the bodies of the verti^.bra? with each other foi*m a series of 
amphiarthrodial joints : those between the articular processes form a series of 
arthrodial joints. 

I. The Ligaments op the Bodies. 

Anterior Common Ligament. Posterior Common Ligament. 

Intervertebral Substance. 

The Ant erior Commo n Ligarmnt (figs. 116, 117, 124, 127) is a broad and strong 
band of ligamentous fibres, wlalch extends along the front surface of the bodies of 
the vertebra, fro m the axis to the sacrum. It is broader below than above, thicker 
in the dorsal than in the cervical or lumbar regions, and somewhat thicker opposite 
the front of the body of each vei*tebra, than opposite the intervertebral sutetance. 
It is attached, above, to the body of the axis by a pointed process, which is con- 
nected with the tendipn of insei*tion of the Longus colli muscle ; and extends down 
as far as the upper bone of the sacrum. It consists of dense longitudinal fibres, 
which are intimately adherent to the int eiwerteb ral substance^ and the prominen t 
margins of the v ei tebra ; but less closdy to the"" middle of the bodies. In the 



152 


ARTICULATIONS. 


latter situation the fibres are exceedingly thick, and serve to fill up the concavities 
on their front surface, and to make the anterior surface of the spine more even. 
This ligament is composed of several layers of fibres; which .vary in length, 
but are closely interlaced with each other. The most superficial or longest fibres 
extend between four or five vertebrae. A second subjacent sot extend between 
two or three vertebrae ; whilst a third set, the shortest and ^deepest, extend from 
one vertebra to the next. At tlie side of the bodies^ the ligament consists of a 
few short fibres, which pass from one vertebra to the next, separated from the 
median portion by large oval apertures, for the passage of vessels. 

The P osterior Com mon Ligament (figs. ii6, 120) is situated within the spinal 
canal, and extends along the posterior surfsice of the bodies of the vertebrsB, from 
the body of the axis above, where it is continuous with the occipitpraxpid Jigame 
to the sacru m below. It is broader at the upper than at the lower part of the spine, 
and thicker in the dorsal than in the cervical or lumbar regions, jjn the situation 
of the intervertebral substance and contiguous margins of the vertebrae, where 
the ligament is more intimately adherent, it is broad, and presents a series of 
dentations with intervening concave margins ; but it is narrow and thick over the 
centre of the bodies, from which it is separated by the ve.ncE hasia v^rld>rce. This 
ligament is composed of smooth, shining, longitudinal fibres, denser and more com - 
pact than those of the anterior ligament, and composed of a superficial layer 
occupying the interval between three or four veftebrne, and of a deeper layer which 
extends between one Vertebi’a :ind the next adjacent to it. It is separated froth 
the dura mater of the spinal cord by some loose filamentous tissue, very liable to 
serous infiltration. 

The Interv:irtehral , Substance (fig. 116) is a lenticular disc of fibro-cartilage, in- 
terposed between the adjacent surfaces ef tlie bodies of the vertebi’JXJ, from the 


1 1 6 . — Vertical Section of two Veriehrse and their Ligaments, from the Lumbar Region. 
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nxis to the sacnim, and forming the chief bond of connection between those bones. 
Tiwse discs vary in shape, size, and thickness, in different parts of the spine.' In 
shape th^ accTirately correspond with the surfaces of the bodies between whi<di 
they are placed, being oval in the cervical and lumbar regions, and circularr in the 
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dorsal. Their size is greatest in the lumbar region. In thickness tliey vary Tiot 
only in the different regions of the spine, but in different parts of the same region : 
thus, they are uniformly thick in the lumbar region ; thickest, in front, in the 
cervical and lumbar regions which are convex forwards ; and behind, to a slight 
extent, in the dorsal region. They thus contribute, in a great measure, to the 
curvatures of the spine in the neck and loins ; whilst the concavity of the dorsal 
region is chiefly due to the shape of the bodies of the vertebra#^ The interverte- 
bral discs form about one-iburth of the spinal column, exclusive of the first two 
vertebra}; they are not equally distributed, however, between the various bones*; 
the dorsal portion of the spine having, in pi'oportion to its length, a much smaller 
quantity tlian in the cervical and lumbar regions, which nec ssarily giv(^s to the 
latter parts greater pliancy and freedom of movement. The intervei*tebral discs 
are adhepent, by their surfaces, to the adjacent parts of the bodies of the vertebrae; 
and by their circumference are closely connected in front to the anterior, and 
behind to the posterior common ligament; whilst, in the doi’sal region, they are 
connected laterally, by means of the interarticular ligamefht, to the heads of those 
ribs which articulate with two vertebrae ; they, consequently, form part of the 
articular cavities in which the heads of these bones are received. 

Tlie intervertebral substance is composed, at its circumference, of laminre of 
fibrous tissue and fibro-cartilage ; and, at its centre, of a soft, elastic, pulpy matter. 
The laminie are arranged concentrically one within the other, with their edges 
tm’ued towards the corresponding surfaces of the vortebrm, and consist of alternate 
plates of fibrous tissue and fihro-cartilage. These plates are not quite vertical in 
their direction, those near the circumference being curved outwards and closely 
approximated ; whilst tliose nearest the centre curve in the opposite direction, and 
are somewhat more widely separate<l. The fibi*es of which e»nch plate is composed, 
arc directed, for tlie most part, obliquely from above downwards ; the fibres of an 
adjacent plate have an exactly opposite arrangement, varying in thew cliroction in 
every layei*; wliilst in some few they are horizontal. This laminar arrangement 
belongs to about the •outer half of each disc, the central jiarf being occupied by a 
soft, fjulpy, highly elastic substance, of a yellowish colour, which rises up con- 
siderably above the surrounding level, when the disc is divided horizontally. This 
substance presents no concentric arrangement, and consists of white fibrous tissue, 
with cells of variable shape and skp interspersed. The pulpy matter, which is 
especially well developed in #the lumbar region, is separated from immediate con- 
tact with the vertebree by the intovposition of thin plates of cm*tilage. 


2. Ligaments connecting the Laminae. 


Ligame^ta Subflava. 


The Ligamen ia Suhflava (fig. 1 1 6) are interposed l>etween the laming of the 
vertebrflD, from the axis to the sacrum. They are^ost distinct when seen from the 
interior of the spinal canal ; when viewed from the outer surface, they appear 
short, being overlapped by the laminae. Each Jig^en^ 

poctinns, which cominence on each side at the root of ei tlier articular pioceas, and 
pass backwtods to tEe point wTiiere the laminae converge to form tEe spmous process, 
where their margins are thidkest, and separated by a slight interval, filled up with 
areolar tissue. These ligaments consist of yellow elastic tissue, the fibres of which, 
almost perpendicular in direction, are attached to the anterior surface of the 
margin of the lamina above, and to the posterior surface, as well as to the margin 
of the lamina below. In the cervical region, they are thin in textuii^, but very 
broad and long ; they become thicker in the dorsal region : and in the lumbar 
acquire very considerable thickness. Their highly elastic property seihres to^pre- 
serve the upright posture, and to assist in resuming it, after the ^ine has been 
flexed. These ligaments do n ot e^ st botween t^ atlaa. or between the 

atlas and axis. 
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3. Ligaments connecting the Akticular Processes. 

Capsular. 

The Capsylar Liy amenta (fig. 1 18) are thin and loose ligamentous sacs, attach ed 
to the cont^umS"TS^^ of the jirticula^^ of each vertebra, Through 

the gri^ter part of their circumference, and completed internally by the ligamenta 
subflava. They arc longer and more loose in the cervical than in the dorsal or 
lumbar regions. The capsular ligaments are lined on their inner surface by 
synovial membrane. 

4. Ligaments connecting the Spinous Processes. 

Intcr-spiiioiis. . Supra-spinous. 

The Intej^ 8 pin<m 8 _JUfjam 1 16), thin and membranous, are interposed 

betw^n the spinous processes in the dorsal and lumbar regions. Each ligament 
extends from the root to near tho summit of cjich spinous process, and connects 
together their adjacent margins. They are miiTow and elongated in the dorsal 
region, broader, quadrilateral in form, and thicker in the lumbar region. 

The Supra-spinoua Ligament is a strong fibrous cord, which connects together 
the apices of the spinous processes from the seventh cervical to the spine of the 
satTUm. It is thicker and broader in the lumbar than in the dorsal resrion, and 
intimately blended, in both situations, with tlie neighbouring aponeuroses. Tho 
most supoi'ficial fibres of this ligament connect three or four veitebrae ; those 
deeper seated pass between two or tlu*ee voi*tebrie ; whilst the deepest connect the 
contiguous extremities of neighbouring vertebrae. 

5. Ligaments connecting the Transverse Processes. 

Inter-transverse. 

The Inter-transverse Ligaments consist of a few thin scattered fibres, interposed 
between the transverse processes! They are generally wanting in the cervical 
♦region ; in the dorsal, they are rounded cords; in the lumbar region they are thin 
and membranous. 

Actions. The movements permitted in the spinal column are, Flexion, Extension, 
Lateral movement, Circumduction, and Rotation. 

In Flexion^ or movement of the spine forwards, the anterior common ligament 
is relaxed, and the intervertebral substances are compressed in frent ; while the 
posterior common ligament, the ligamenta subflava, and the inter- and supra- 
spinous ligaments, are stretched, as well as the posterior fibres of the intci vcr- 
tebral discs. The interspaces between the lamime are widened, and the inferior 
articular processes of the vertebra above glide upwards, upon the articular pro- 
cesses of the vertebree below. Flexion is the most extensive of all the movements 
of the spine. 

In Extension^ or movement of the spine backwards, an exactly opposite dispo- 
sition of the parts takes place. This movement is not extensive, being limited 
by the ^nt^rior common ligament, an4 by the approximation of the spinous 
processes. 

Flexion and extension are most free in the lower part of the lumbar, and in the 
cervical regions; extension in the latter region being greater than flexion, the 
reverse of which is the case in the lumbar region. These movements are least free 
in the middle and upper part of the back. 

In Lateral Movement^ the sides of the intervertebral discs are compresse^||N;he 
extent of motion being limited by the resistance offered by the surrounding liga- 
ments, and by the approximation of the transverse processes. This movement may 
take in any part of the spine, but is most free in the neck and loins. 
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Cirmmductio 7 i is very limited, and is produced merely by a succession of the 
preceding movements. 

Rotation is produced by the twisting of the intervertebral substances; this, 
although only slight between any two vertebrce, produces a great extent of move- 
ment, when it takes place in the whole length of the spine, the front of the 
column being turned to one or the other side. This movement tak& place only to 
a slight extent in the neck, but is fnore free in the upper part of the dorsal region, 
and is altogether absent in the lumbar region. 

It is thus seen that the cervical region enjoys the greatest extent of each 
variety of movement, flexion and extension especially being very free. In the 
dorsal region^ especially at Its upper part, the movements are almost limited to 
flexion ; extension and lateral motion taking place only to a slight extent. 

II. Articulation of the Atlas with the Axis. 

The articulation of the anterior arch of the atlas with 'the odontoid process forms 
a lateral ginglymus joint, whilst that between the articulating proccjsses of the 
two bones forms a double arthrodia, Tlie ligaments which connect these bones 
are, the 

Two Anterior Atlo-Axoid. Transverse. ^ 

Posterior Atlo-Axoid. Two Capsular. 

Of the Two Anterior Ligaments (fig. 117), the more sujierficial is a 

rounded cord, situated in the middle line; it is athic^hcd, above, to the tubercle op 


1 17, — Occipito-Atloid and Atlo-Axoid Ligaments. Front view. 



the an terior arcdi of the atlas; bqlg ,w. to the b^i^ of the jg.d^ bo<ly 

of the aS s] The d eeper liga ment is a membranous layer, jittfeghed , abov e, to the 
lowerT^der of the anterior of .tfee atlas ; below, to the jagg e o f the odpnteid 
pisq^eiifi, and bi^X of These ligaments are in relation, in froPt, with the 

Becti antici majores. 

The Posterior ^ Atlg-Axoid Ligament (fig. 118) is a broad and thin membranous 
layer attac^3W^^^ ^ the 
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below, to the upper of the laminfe of the ax is. This ligament supplies the 
pfee of the ligamenta suliflava, and is in relation, behind, with the Inferior oblique 
muscles. 


1 18.— Occipito-Atloid and Atlo-Axoid Ligaments. Posterior View. 



The Transverse Ligament^ (%s. 119, 120) is a thick and strong ligamentous 
band, which arches aciross the ring of the atlas, and serves to retain the odontoid 
process in firm connection with its anterior arch. This ligament is flattened from 


119 — Articulation between Odcmtoid Process and Atlas. 



before backwards, broader and thicker in the middle thMi at either extremity, and 
firmly attached, on e ach s ide of the atlas to on the..ifliier surface 


* It has been found necessary to describe the tranverse ligament with those of the atlas 
and axis ; but the student must remember that it is really a portion of the mechanism by 
wldch the movements of the bead on the spine are regulated ; so that the connections between 
the atlas and axis ought always to be studied togetbW with those between the latter bones 
and the skull. 
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of its laterul mass. As it crosses the odontoid process, a small fasciculus is derived 
from ils^upp^t* and lower borders ; the former passing upwards, to be inserted 
into the b asilar process of the occipital bone ; the latter, downwai'ds, to bo 
attached to the ro ot_ of the odontoid process; hence, the whole ligament has 
received the name of cruciforyn^ transverse ligament divides the ring of the 
atlas into two unequal parts : of these, the posterior and larger servas for the 
transmission of the cord and its membranes ; the anterior and smaller contains the 
odontoid process. Since the lower border of the space between the anterior arch 
of the atlas and the transverse ligament is smaller than the upper (because the 
transverse ligament embracoi firmly the narrow neck of the odontoid process) 
this process is retained in firm connection with the atlas when all the other 
ligaments have been divided. 

The C%psular Ligaments are two thin and loose capsules, connecting the articular 
siirfiices of the atlas and axis, the fibres being strongest on the anterior and 
external part of the articulation. 

120. — Occipito-.^xoid and Atlo-Axoid Ligainonts. Posterior View, obtained by removing 
the arches of the Vertebi'm and the posterior part of the Skull. 



odontoid process and the anterior arch of the atlas ; and one between the posterior 
surface of the odontoid process and tlio transverse ligament. The latter often 
communicates with those between the condyles of the occipital Jbone and the 
articular surfaces of the athis. 

Actions. This joint is capable of groat mobility, and allows the rotation of the 
atlas (and, with it, of the cranium) upon the axis, the extent of rotation being 
limited by the odontoid ligaments. 


Articulations of the Spine with the Cranium. 

The ligaments connecting the spine with the cranium may be . divided into two 
sets, those connectin]^ the occipital bone with the atlas, and those connecting the 
occipital bone with the axis. 
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III. Articulation of the Atlas with the Occipital Bone. 

This ai*ticulation is a double arthrodia'. Its ligaments are the 

Two Anterior Occipito-Atloid. 

Posterior Occipito-Atloid. 

Two Lateral Occipito-Atloid. 

Two Capsular. 

Of the Two Anterior Ligaments (fig. T17), the superficial is a strong, narrow, 
rounded cord, attached, a bove, t o the basilar jp rocess the occiput ; belo w, to the 
tuberc le on ^ the ajiiterior arch_,of „ . tha^^tlas : the deeper ligament is a broad and 
thin membranous layer which passes between the an terior margin of the foramen 
m agnum above, and the w hole length of the upper Jboid^r of the antermr arcTx of 
the atlas Jbelow. This ligament is in relation, in front, with the Recti antici 
minores ; behind, with the odontoid ligaments. 

The Posterior Occipito-^Atloid Ligament (fig. 118) is a very broad but thin 
membranous lamina, intimately blended with the dura mater. It is connected, 
above, to the posterior .margin of t he foramen qaagnum ; below , to the uppjBr4>order 
of the posterior arch of the atlas. This ligament is incomplete at each side, and 
forms, with the superior intervertebral notch, an opening for the passage of the 
vertebral artery and sub-occipital nerve. It is in relation, behind, with the Recti 
postici minores and Ohliqui superiores ; in front with the dura mater of the spinal 
canal, to which it is intimately adherent. 

The Lateral^iganieiits are strong fibrous bands, directed obliquely upwards 

and inwards, attached a bov e to. th^jugularjg^ of the occipital bone ; l^low^ 

to the ba^of the tnmsy^rse process of thojfes- 

The Capsular Ligaments suiTOund the condyles of the occipital bone, and con- 
nect them with the articular surfaces of the atlas ; they consist of thin and loose 
capsules, which enclose the synovial membrane of the articulation. The synovial 
membranes In^tweeii the occipibil bone and atlas communiaite occasionally with 
that between the posterior surface of the odontoid process and transverse ligament. 

Actions, The movements permitted in this joint are flexion and extension, 
which give rise to the ordinjiry forward or backward nodding of the head, besides 
slight latei'al motion to one or the other side. When either of these actions is 
carried beyond a slight extent, the whole of the cervical portion of tlie spine assists 
in its production. According to Cruveilhier, there is a slight motion of rotation 
in this joint. 

IV. Akticulation oJ' the Axis with the Occipital Bone. 

Occipito-Axoid. Three Odontoid. 

To expose these ligaments, the spinal canal should be laid open by removing 
the posterior arch of the athis, the laminse and spinous process of the axis, and 
the pKirtion of the occipital bone behind the foramen magnum, as seen in fig. 120. 

The Occi pito -Axoid Ligament (Apparatus ligamentosus colli) is situated at the 
upper part of the front surface of the spinal canal. It is a broad and strong 
ligamentous band, which covers the odontoid process and its ligaments, and apjKjars 
to be a prolongation upwards of the posterior common ligament of the spine. It 
is a ttacbfid j bel^, to the posterior surface of the body of the axis, and, becoming 
expanded as it ascends, is i nsert ed into the basilar groove of the occipital bone, in 
front of the foramen magnum. ’ 

RelMions, By its anterior surface, it is intimately connected with the transverse 
ligament, by its posterior surface with the dura mater. By cutting this ligament 
across, and turning its ends aside, the transverse and odontoid ligaments are 
exposed. 

The Odontoid or Ch^lk^Ji^a^nts are strong, rounded, fibrous cords, which 
aiaato one on either side of aiM, passing obliquely 

and outwards, are inserted i nto the ro ugh d epressionB on the inner side 
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of the cOTic^les of the^cijgitaiJfc^ In the triangular interval left between these 
ligaments and the margin of the foramen magnum, a third strong ligamentous 
band (ligamentum suspensorium) may be seto, which passes almost perpendicularly 
from the apex of the odontoid process to the anterior margin of the foramen, being 
intimately blended with the anterior occipito-atloid ligament, and upper fasciculus 
of the transverse ligament of the atlas. 

Actions. The odontoid ligaments serve to limit the extent to which rotation 
of the cranium may be carried; hence they have received the name of check 
ligaments. 

V. Temporo-Maxillary Articulation. 

This is an arthrodial joint ; the parts entering into its formation are, on each 
side, the anterior part of the glenoid cavity of the temporal bone and the eminentia 
articularis above; with the condyle of the lower jaw below. The ligaments are 
the following ; 

External Lateral. Stylo-m Axillary, 

Internal Lateral. Capsular, 

Interarticular Fibro-Cartilage. 

The External Lateral Ligament (fig. 121) is a short, thin, and narrow fasci- 
culus attached above to the o uter si irfacc of the zygoma and to the rough tubercle 
on its lower border ; below, to the outer svirface and posterior JjQrder of the neck 


12 1. — Temporo-Maxillary Articulation, External View. 



of the lower jaw . This ligament is broader above than below ; its fibres are 
placed parallel with one another, and directed obliquely downwards and back- 
wards. Externally, it is covered by the parotid gland, and by the integument. 
Internally, it is in relation with the interarticular fibro-cartilage and the synovial 
membmne. 

The Inter ^gl LoM rtd Ligament (fig. 122) is a long, thin, and loose band, which 
is attached above to the s pinous pro cess of^tjm sp^^^ and becoming broader 

as it delpcends,, is inserted into the inner, jnarg^aa^ the dental .'Its outer 

surface is in relation above with the Externa;! pterj^oid muscle ; lower down it is 
separated from the nock of the condyle by the internal maxillary artery ; swt still 
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more inferiorly the inferior dental vessels and nerve separate it from, the ramus of 
the jaw. Internally, it is in relation with the Internal pterygoid.* 

The Stylo-Maxillary Ligament is a thin aponeui’otic cord, which extends from near 
the a pex of the si^oid 
process oflBie temporal » 
bone, to the angle and 

posteiiDr.~bQi:4^ of 

ramus of the lower 
between the Mass^)^r 
and Internal pterygoid, 
muscles. This ligament 
separates the parotid 
from the sub-maxtllary 
gland, and has attachetl 
to its inner side part 
of the fibres of origin* 
of -the Stylo-glossus 
muscle. Although usu- 
ally classed among the 
ligaments of the jaw, it 
can only })e considered 
as an accessory in the 
articulation. 

Along with the stylo- 
maxillary ligament, may 
be described the stylo- 
hyoid ligament, although it is in no way connected with ihe functions of the lower 
jaw. This is a fibrous cord, which continues the styloid process down to the 
hyoid bone, being attaej^ed to the tip of the former and the small cornu of the 
latter. It is often more or less ossified. 

The* Capsular Ligament forms a thin and loose ligamentous capsule, attached 
above to the eireumferenco of the glenoid cavity and the articular surface inime- 
diately in front ; below, to the neck of the condyle of the lower jaw. It 
consists of a few thin scattered fibres, and can hardly be considered as a distinct 
ligament ; it is thickest at the back part of the ai*ticiilation. 

The Interarticular Fihro-cartilage (tig. 123) is a thin plate of an oval form, 
placed horizontally between the condyle of the jaw and the glenoid cavity. 
Its upper surface is concave from before backwards, and a little convex trans- 
versely, to accommodattj itself to the form of the glenoid cavity. Its under surface, 
where it is in contact ^ 

with the condyle, is 123. — Vertical Section of Temporo-Maxillary Articulation, 

concave. Its circum- 
ference is connected ex- 
ternally to the external 
lateral ligament ; inter- 
nally, to the c^ipsular 
ligament ; and in front 
to the tendon of the Ex- 
ternal pterygoid muscle. 

It is thicker at its cir- 
cumference, especially 
behind, than at its cen- 
tre, where it is some^ 
times perforated. The 


122.-— Temporo-Maxillary Articulation. Internal View. 






tlescribes the internal portion of the capsular ligament sepaihtely, aa 
the short internal lateral ligament; and it certainly seems as deserving of a separW desciip- 
external lateral ligament is. ^ 
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fibi-efl of whibh it is composed have a coftcentric arrangement, mere apparent at 
the circumfei*ence than at the centre. Its surfaces are smooth, and divide the 
joint into two cavities, each of which is furnished wjth a separate synovial mem- 
bmne* When the fibro-cartilage is jpeiforated, the synovial membranes are con- 
tinuous with one another. ' * 

The Synovicd Menibranps^ two in number, are placed one above, and the other 
below the fibro-cartilage. The upper one, the larger and looser of the two, is con- 
tinued from the margin of the cartilage covering the glenoid cavity and eminentia 
articidaris, over the upper surface of the fibro-cartilage. The lower one is inter- 
posed between the under surface of the fibro-cartilage and the condyle of the jaw, 
being prolonged downwards a little farther behind than in front. 

The Nervea.oi this joint are derived from the auriculo-temporal and masseteric 
branches of the inferior maxillary. 

The movements permitted in this articulation are very extensive. 
Thus, the jaw may be depressed or elevatcjd, or it may be carried forwards or back- 
wards, or from side to side. It is by the alternation of theSe movements performed 
in succession, that a kind of rotatory movement of the lower jaw upon the upper 
takes place, which materially assists in the mastication of the food. 

. If the movement of depi*ession is carried only to a slight extent, the condyles 
remain in the glenoid cavities, their anterior part descending only slightly ; but if 
the depression is considerable, the condyles glide from the glenoid fossa? on to the 
articular eminences, carrying with them the interarticular fibro-cartilages. When 
this movement is carried to too great an extent, as, for instance, during a eonvul- 
sive yawn, dislocation of the condyle into the zygomatic fossa may occur ; tlie 
interarticular caitilage being carried forwards, and the capsulai* ligament ruptured. 
Wlicn the jaw is elevated, after forced dejiression, the condyles and fibro-cartilages 
are carried backwards into their original position. When the jaw is canied 
liorizontally forwards and backwards, or from side to side, a horizontal gliding 
movement of the fibro-cartilages and condyles upon the glenoid cavities takes place 
in the corresponding diioction. 


VI. Articulations of the Eibs with the VERTEBRi®. 

. * 

Tlie articulations of the ribs with the vertebral column may be divided into two 
sets : I. Those which connect the heads of the libs with the bodies of the vertebrae ; 
2 , Those which connect the necks and tubercles of the ribs with the transverse 
processes. 

I. Articulations between the Heads of the Ribs and the Bodies 
"" of the VEHTEBUiEl (^ig- 1 24,) 

These constitute a series of ginglyinoid joints, formed by the articulation of the 
heads of the ribs with the cavities on the contiguous margins of the bodies of the 
dorsal vertebrae, connected together by the following ligaments : — 

Anterior Costo-vertebi*al or Stellate. 

Capsular, 

Interarticular. 

The Anterior Coato-vertehral or Stellate Ligament connects the anterior part of 
the head of each rij) with the sides of the bodies of two vertebrae, and the inter- 
vertebral disc between them. It consists of three flat bundles of ligamentous 
fibres, which radiate from the anterior part of the head of the rib. The superior 
fasciculus passes upwards to be connected with the body of the vertebra above ; 
the inferior one descends to the body of the vertebra below ; and the middle one, 
the small^t and least distinct, passes horizontally inwards to be attached to tne 
interveittpbral substance. 

Rddtiona, In front, with the thoracic ganglia of the sympathetic, the 

M' 
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and, on the right side, with the vena azygos major ; behind, with the interarticnlar 
ligament and synovial membranes. 

In the lirst rib, which articulates with a single vertebm only, this ligament 
does not present a dis- 
tinct division into three 
fasciculi ; its superior 
fibres, however, pass to 
be attached to the body 
of the last cervical ver- 
tebm, as well as to the 
body of the vertebra 
with which the rib ar- 
ticulates. In the tenth, 
eleventh and twelfth i-ibs 
also, which likewise ar- 
ticulate with a single^ 
vertebra, the division 
does not exist ; but the 
upper fibres of the liga- 
ment, in each case, are 
connected with the ver- 
tebi'a above, as well as 
that with which the ribs 
aiiiculate. 

The Capsular Liga- 
ment is a thin and loose 
ligamentous bag, which 
surrounds the joint be- 
tween the head of the rib and the articular cavity formed by the junction of the 
vertebi'se. It is very thin, firmly connected with tlie antexior ligament, and most 
distinct at the uj)por and lower parts of the articulation. 

Tiie Interariicular Ligament is situated in the interior of the joint. It consists 
of a shoi*t baud of fibres, flattened from above downwards, attached by one extremity 
to the sharp crest on the head of the i‘ib, and by tlie other to the intervertebral 
disc. It divides the joint into two cavities, which Jiave no communication with 
one another, but are each lined by a separate synovial membrane. In the first, 
tenth, eleventh, and twelfth I'ibs, the interarticular ligament does not exist; conse- 
quently, thei'e is but one synovial membrane. 

Actions, The movements permitted in these articulations aro limited to eleva- 
tion, depression, and a slight amount of movement forwards and backwards. The 
mobility, however, of the different ribs vai’ies very much. The firat rib is almost 
immoveable, excepting in deep inspiration. The movement of the second rib is 
also not very extensive. In the other ribs, their mobility increases successively 
down to the last two, which are very moveable. The ribs are generally more 
moveable in the female than in the male. 


124. — Oosto-vertebral and Costo-tranaverse Articulations. 
Anterior View. 



2. Articulations op the Necks and Tubercles op the Ribs with the 
Transverse Processes. (Fig. 125.) 

The ligaments connecting these parts are— 

Anterior Costo-Transverse^ 

Middle Oosto-Transverse (Interosseous). 

Posterior Costo-Tiunsvers^ 

Capsular. 

The Anterior Costo-TraTisverse Ligament is a broad and strong band of fibres, 
ef^ltohed below to the sharp ccest on the up p ei Jxnrder of tha rib, and 
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passing obliquely upwards and outwards, to the l ower border of the transverse 
piXiCfiSg^inimediatoly above. It is broader below than above, broader and thinner 
between the lower ribs than between the upper, and more distinct in front than 
behind. ^ This ligament is in relation, in front, with the' intercostal vessels and 
nerves ; bdhind, with the Longissimus dorsi. ♦ Ita internal border completes an 
aperture formed between it and the articular processes, through which pass the 
posterior branches of the intercostal vessels and nerves. Its external border is 
continuous with a thin aponeurosis, which covers the External intercostal muscle. 

The fit^t and Za«<_ri6^,haye no anterionjso^^ ligarocnt.*. 

The Middle Costo- Transverse or Interosseous Ligament consistvs of short, but 
strong, fibres, which pass between the rou gh surface on the posterior part.^^^ the 
necj^^of 9^^ the anterior suxtfage of the^acljacejo^^ process. In 


125. — Oosto-Transverse Articulation. Seen from above. 



order fully to expose this ligament, a lioi-izontal section should be made across the 
transverse process and corresponding pait of the rib ; or the rib may be forcibly 
separated from the transverse process, and its fibres put on the stretch. 

In the eleventh and twelfth ribs, this ligament is quite rudimentary. 

The Posterior, Coeto-Trarisverse Ligament is a short, but thick and sti*ong 
fasciculus, which passes obliquely from the summit of th^ transverse process to the 
rough non-articular portion of the tubewle of the rib. This ligament is shorter 
and more oblique in the upper than in the lower ribs. Those corresponding to 
the superior ribs ascend, while those of the inferior ribs descend slightly. 

In the eleventh and twelfth ribs, this ligament is wanting. 

The articular portion of the tul)ercle of the rib, and adjacent transverse process, 
form an arthrodial joint, provided with a thin Capsular ligament attached to 
the circumfei*ence of the articulating surfaces, and enclosing a small synovial 
membrane. 

In the eleventh and twelfth ribs, this articulation is wanting. 

Actions. The movement permitted in these joints is limited to a slight gliding 
motion of the articular surfaces onq^ upon the other* 
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VII. ARTIOULATrON OP THE CaBTILAGES OP THE RiBS WITH THE STBSmiM, BTa 

(Fig. 126.) 

The articulations of the cartilage of the true ribs with the sternum ai* arthrodial 
joints. The ligaments connecting them are — 

Anterior Costo-Steraal. 

Posterior Costo-Stemal. 

Capsular. 

126.— Oosto-Sternal, Oosto- Xiphoid, and intercostal Articulations. Anterior View. 

Th 0 9yiwvidl eavitces 
hy a t^ertdcnl §ccUon uftht k 



The A nterior OoetO’SterncU Ligament is a broad and thin membranous band 
that radiates from the inner extremity of the cartilages of the true ribs to the 
anterior surface of the sternum. It is composed of fasciculi, which pass in 
di 0 hmit directions. The auperior fiisciculi ascend obliquely, the inferior pass 
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obliquely downwards, and the rmddle fascieuli horizontally. The superficial fibres 
of this ligament are the longest; they intermingle with the fibres of the ligaments 
above and below them, with those of the opposite side, and with the tendinous 
fibres of origin of the Pectoralis major; forming a thick fibrous membrane, which 
covers the surface of the sternum. This is more distinct at the lower than at the 
upper part. 

The Posterior Costo-Sterndl LigamerU^ lass thick and distinct than the ante- 
rior, is composed of fibres which mdiate from the posterior surface of the sternal 
end of the cartilages of the true ribs, to the posterior surface of the sternum, 
becoming blended with the periosteum. 

The Capsular Ligament surrounds the joints formed l>etween the cartilages of 
the true ribs and the sternum. It is very thin, intimately blended with the 
anterior and posterior ligaments, and strengthened at the upper and lower part of 
the ai’ticulation by a few fibi’es, which pjiss from the cartilage to the side of the 
sternum. These ligaments protect the synovial membranes. 

ISynovial Membranes. The cartilage of the first rib is directly continuous with 
the sternum, without any synovial membrane. The cartilage of the second rib 
is connected with the sternum by means of an intei*ariicular ligament, attached 
by one extremity to the cartilage of the second rib, and by the other extremity to 
the cartilage which unites^je firsO^d second pieces of the sternum. This 
articulation is provided wflWwo syr^ial membnuies. That of the third rib has 
also two synovial membranes ; and that of the fouith, fifth, sixth, and seventh, 
each a single synovial membrane. Thus there are eight synovial cavities on each side 
in the articulations between the costal cartilages of the true ribs and the sternum. 
They may he demonstrated by removing a thin section from the anterior surface of 
the sternum and cartilages, as seen in the figiue. After middle life the articular 
surfaces lose their polish, become roughened, and the synovial membranes appear 
to be wanting. In old age, the articulations do not exist, the cartilages of most 
of the ribs becoming continuous with the sternum. The cartilage of the seventh 
rib^ and occasionally also that of the sixthy is connected to the anterior surface of 
the ensiform appendix, by a band of ligamentous fibres, which varies in length 
and breadth in different subjects. It is called the costo-xiphoid ligamenU 

Actions. The movements which are permitted in the costo-sternal articulations, 
ai'e limited to elevation and depression ; and these only to a slight extent. 

Ahticulations of the Cartilages of the Ribs with each other 
(Intek-Chondral). (Fig. 126.) 

The cartilages of the sixth, seventh, and eighth "ribs ailiiculate, by their lower 
borders, with the corresponding margin of the adjoining cartilages, by means of 
a small, smooth, oblong-shaped facet. Each articulation is enclosed in a thin 
capsular ligament lined by synovial membrane^ and strengthened externally and 
internally by ligamentous fibres (intercostal ligament^s), which pass from one 
cartilage to the other. Sometimes the cartilage of the fifth rib, more rarely 
that of the ninth, articulates, by its lower border, with the adjoining cariilage 
by a small oval facet ; more frequently they are connected together by a few 
ligamentous fibres. Occasionally, the articular surfaces above mentioned are 
wanting. 

Articulations of the Ribs with their Cartilages (Costo-Chondral). (Fig. 126.) 

The outer extremity of each costal cartilage is received into a depression in the 
sternal end of the ribs, and held together by the periosteum. 

VIII. Ligaments of the Sternum. 

The first and second pieces of the sternum are united by a layer of cartilage, 
which rarely ossifies, except at an advanced period of life. These two segments 
are connected by an anterior and posterior ligament. (See on this head p. 75 noye-) 
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Thfe anterior sternal ligament consists of a layer of fibres, having a longitudinal 
direction ; it blends with the fibres of the anterior oosto-sternal ligaments on 
both sides, and with the aponeurosis of origin of the Pectoralis major. This 
ligament is rough, irregular, and much thicker at the lower than at the upper part 
of the bone. 

The posterior sternal ligament is disposed in a somewhat similar manner on the 
posterior surface of the articulation. 

IX. Articulation op the Pelvis with the Spine. ^ 

The ligaments connecting the last lumbar vertebra with the sacrum are similar 
to those which connect the stigments of the spine wdth each other, viz. — i. The 
continuation downwards of the anterior and posterior common ligaments. 2. The 
intervertebral substance connecting the flattened oval surfaces of the two bones, 
and forming an amphiarthrodial joint. 3. Ligamenta subflava, connecting the 


127. — Articulations of Pelvis and Ilip. Anterior view. 



arch of the last lumbar vertebra with the posterior border of the sacral canal. 
4* Capsular ligaments connecting the articulating processes and forming a double 
arthrodia. 5. Inter- and supra-spinous ligaments. 

The two proper ligaments connecting the pelvis with the spine are the lumbo- 
sacral and ilio-lumbar. 

The L igmi^t (fig. 127) is a short, thick, triangular fasciculus, 

which is connected above to the lower and front par t of the .transverse process of 
the l4StJ[um^ar vertebra, passes "obliquely outwar 9 i^*ahd is attedbe^I^^ 
lateral six]^^ base o f the sacrum, becoming blended withjhe anterior 

ligament. ^Thls HgaiheSI relation in firont with the PsoaTmiiK 

The Ligame nt (fig. 127) passes horieontally outwards from the 

of the last lumb ar vertebra, to the crest of the 
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iHum immediately in fjront of the sactx)-iliac articulation. It is of a triangular 
fdilBT^fck and narrow internally, l)road and thinner exteim It is in relation, 

in front, with the Psoas muscle ; behind, with the muscles occupying the vertebral 
groove ; above, with the Quadratus lumborum. 


X. Articulations of the Pelvis. 

The Ligaments connecting the bones of the pelvis with each other may be 
divided into four groups: — i. Those connecting the sacrum and ilium. 2. Those 
passing between the sacrum and ischium. 3. Those connecting the sacrum and 
coccyx. 4. Those between the two pubic bones. 


I. Articulation of the Sacrum and Ilium. 

Tlie sacro-iliac articulation is an ainphiai'throdial joiift, formed between the 
lateral surfaces of the sacrum and ilium. The anteiior or auricular portion of 
each articular surface is covered with a thin plate of cartilage, thicker on the 
Siicriim than on the ilium. The surfxccs of these cartilages in the adult are rough 
and irregular, and separated from one another by a soft yellow pulpy substance. 
At an early ]>oriod of life, occasionally in the adult, and in the female during 
pregnancy, they are smooth, and lined by a delicate synovial membrane. The 
ligaments connecting these surfaces ai‘e the anterior and posterior sacro-iliac. 

The Anterior ^^acro-Hiac Lvjament (fig. 127) consists of numerous thin liga- 
mentous bands, which connect the anterior surbxees of the sacrum and ilium. 

Posterior ^acTo-iliac (fig. 128) is a strong interosseous ligament, situated 
in a dce[) depression lxetw(^en the sacrum and ilium behind, and forming the 
chief bond of connection between those bones. It consists of numerous strong 
fasciculi, which pass between the bones in various directions. Three of these aro 
of large size ; the ixm superior^ nearly liorizontal in direction, arise from the first 
and second transvci'se , tubercles on the postei'ior surface of the sacrum, and are 
inserted into the rough uneven surface at the posterior part of the inner surface 
of tlie ilium. The third fasciculiLs, oblique in direction, is attached by one ex- 
tremity to the third transverse tuborelo on the posterior surface of the sacrum, 
and by the other to the posterior supeiior spine of the ilium; it is sometimes 
billed the oblique sacro-iliac lujampit. 


2. Ligaments passing between the Sacrum and Ischium. (Fig. 128.) 

The Great Sacro-Sciatic (Posterior). 

The Lesser Sacro-Sciatic (Anterior). 

The Great or Posterior Sacro-Sciatic Ligament is situated at the lower and 
hack part of the pelvife. It is thin, flat, and triangular in form ; narrower in the 
middle than nt the extremities ; attached J?y its broad base to the posteii^ inferior 
s pine of the iliu m, to the fcouih and fifth trangyerse jubero^^ and 

to the lower part of the lateral margin of that bone and the coccyx ; passing 
obliquely downwards, outwards,, and forwards, it becomes narrow and thick; and 
^at its insertion into the inner maigin of the tul^rosity of the isebium, it increases 
in breadth, and is prolonged forwarcls along the inner margin of the ramus, forming 
what is known as the falciform ligament. The free ^ncave edge of this ligament 
has attached to it the obturator fascia, with which it forms a kind of groove, pro- 
tecting the internal pttdic vessels and nerve. One of its surfaces is turned towards 
the perineeum, the other towards the Obturator intemus muscle. 

The posterior surface of this ligament gives origin, \>j its whole extent, to fibres 
of the Criuteus maximus. Its (interior surface is united to the lesser sacro-sciatic 
ligament. Its superior border forms the lower boundary of ihc lesser sacro* 
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sciatic foramen. Its lower border forms part of the boundary of the perins&um. 
It is pierced by the coccygeal branch of the sciatic artery and coccygeal nerve. 

The Lesser or Anterior Sacro-Sciatic Ligament^ much shorter and smaller than 
the preceding, is thin, triangular in form, attaelicd by ijts ^ t he spin e of the 
ischium, and internally, by its broad base, to the latfirqj »f tha iaafiriiTn 

anJlcocfiyx, anterior to the attachment of the great sacro-sciatic ligament, with 
which its fibres are intermingled. 

It is in relation, anteriorly^ with the Coccygeus muscle ; posteriorly, it is covered 
by the posterior ligament, and crossed by the internal j>iidic vessels and nerve. Its 
superior border forms the lower l)oimdary of the gi*eat sacro-sciatic foramen; its 
inferior border, part of fhe lesser sacro-sciatic foramen. 

These two ligaments convert the sjicro- sciatic notches into foramina. The 
8 ttp>erior or great sacro-sciatic foramen is liounded, in front and above, by the 
posterior border of the os innominatum ; behind, by the great sacro-sciatic liga- 


128. — -Articulations of Pelvis and Hip. Posterior view. 



merit; and below, by the lesser ligament. It is partially filled up, in the recent 
state, by the Pyriformis muscle. Above this muscle, the glutei vessels and 
superior gluteal nerve emerge from the pelvis ; and below it, the ischiatic vessels 
and nerves, tlie internal pudic vessels and nerve, and muscular brunches from the 
sacral plexus. The inferior or lesser sacro-sciatic foramen is bounded, in front, by 
the tuber ischii ; above, by the spine and lesser ligament ; behind, by the greater 
ligament. It transmits the tendon of the Obturator internus muscle, its nerve, and 
the internal pudic vessels and nerve, 

3. Articulation of the Sacrum and Coccyx, 

This articulation is an amphiarthrodial joint, formed between the oval surface 
on tlie apex of the sacrum, and the base of the coccyx. It is" analogous to the 
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joints between the bodies of the vertebrae, and is connected by similar ligaments. 
They are the 

Anterior Sacro-Coccygeal. 

Posterior Sacro Coccygeal. 

. Interposed Fibro-Cartilage. 

The Anterior Sacro-Coccygeal Ligament consists of a few irregular fibres, 
which descend from the anterior surface of the sacrum to the front of the coccyx, 
becoming blended with the periosteum. 

The Posterior Sacro-Coccygeal Ligament is a flat band of ligamentous fibres, 
of a pearly tint, which arises from the margin of the 15 wer orifice of the sacral 
canal, and descends to be inserted into the posterior surface of the coccyx. This 
ligament completes the lower and back part of the sacTal canal. Its superficial 
fibres are mucli longer than the deep-seated ; the latter extend from the apex of 
the sacrum to the upper cornua of the coccyx. This ligament is in relation in 
front with the arachnoid membrane of the sacral canal, apportion of the sacrum and 
almost the whole of the posterior surface of the coccyx ; behind, with the Gluteus 
maxim us. 

A Fibro-Cartilage is- interposed between the contiguous surfaces of the sacrum 
and coccyx; it differs from that interposecf between the bodies of the vertebrae in 
being thinner, and its central part mt>re firm in texture. It is somewhat thicker 
"in front and behind than at the sides. Occasionally, a synovial membrane is 
found wlien the coccyx is freely moveable, which is more especially the case 
during [>regnancy. 

Tire diffei'ent segments of the coccyx are connected together by an extension 
dowriwai’ds of the anterior and posterior sacro-coccygeal ligaments, a thin annular 
disc of fibro-cartilage being interposed between each of the bones. In the adult 
male, all the pieces become ossified ; but in the female, this does not commonly 
occur until a later period of life. The separate segments of the coccyx are first 
united, and at a more advanced age the joint between the sacrum and coccyx is 
obliterated. 

Aciiom, The movements which take place between the sacrum and coccyx, 
and l)etween the different pieces of the latter bone, are slightly forwards and back- 
wards ; they are very limited. Their extent increases during pregnancy. 


4. AhticulaHon of the Pubes. (Fig. 129.) 

The articulation between the pubic bones is an amphiarthi’odial joint, formed 
by the junction of the two oval articular surfaces of the ossa pubLs. The articular 
surface has been described above under the name of symphysisy and the same name 
is given to the joint. The ligaments of this articulation are the 

Anterior Pubic. Posterior Pubic. 

Superior Pubic. Sub-Pubic. 

Interposed Fibro- Cartilage. 

The Anterior Pubic Ligament consists of several superimposed layer^, which 
pass across the front of the ai*ticulation. The superficial fibres pass obliquely 
from one. bone to the other, decussating and forming an interlacement with the 
fibi*es of the ajioneurosis of the External oblique muscle. The deep fibres pass 
transvei’sely across the symphysis, and are blended with the fibro-cartilage. 

The Posterior Pubic LigamenJt consists of a few thin, scattered fibres, which 
unite the two pubic bones posteriorly. 

The Superior Pubic Ligament is a band of fibres, which connects together the 
two pubic bones superiorly. 

The Sub- Pubic Ligament is a thick, triangular arch of ligamentous fibies, 
connecting together the two pubic bones below, and forming the upper boundary 
of the pubic arch. Above, it is blended with the interaiiicular fibi'O-qartikige; 
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laterally, with the rami of the pubes. Its fibres ai^e of a yellowish colour, closely 
connected, and have an arched direction. 

The Interposed Fibro- Cartilage consists of two oval-shaped plates, one 
covering the surface of each symphysis pubis. They vary in thickness in 

different subjects, and project somewhat beyond the level of the bones, especially 
behind. The outer surface of each plate is firnjly connected to the bone by a 
series of nipple-like pi*ocesses, which accurately fit within corresponding depres- ' 
sions on the osseous surface. Their opposed surfaces are connected in the greater 
part of their extent, by an intermediate elastic fibrous tissue; and by their 
circumference to the various ligaments surrounding the joint. An interspace is 
left between the plates at the upper and back part of the aiticulation, where 
the fibrous tissue is deficient, and the surface of the* fibro-cartilage is lined by 
epithelium. This space is found at all periods of life, both in the male and 
female ; but it is larger in the latter, especially during pregnancy, and after 
parturition. It is most frequently limited to the upj^er and back part of the joint ; 


129. — Vertical Section of the Symphysis Pubis. 
Made near its Posterior Surface. 



but it occasionally i*eaches to the front, and may extend the entire length of the 
cartilage. This structure may be easily demonstrated, by making a vertical 
section of the symphysis pubis near its posterior surface. 

The Obturator Ligament is more properly regarded as analogous to the mus- 
cular fasciae, with which it will therefore be described. 


ARTICULATIONS OF THE UPPER EXTREMITY. 

The* articulations of the Upjier Extremity may be arranged in the following 
groups : — I. Sterno-clavicular articulation. II. Scapulo-clavicular articulation. 
III. Ligaments of the Scapula. IV. Shoulder-joint, V. Elbow-joint. VI. 
Radio-ulnar articulations. VII. Wrist-joint. VIII. Articulations of the 
Carpal bones. IX, Carpo-metacarpal articulations, X. Metacarpo-phalangeal 
articulations* XI. Articulations of the Phalanges. 

I. STERNb-CLAVlCtLAR ARTICULATION. (Pig. I30.) 

The Sierno-Clamcular is an arthrodial joint. The parts entering into its 
f<n*mation are the sternal end of the clavicle, the upper and lateral part of the 
first piece of the sternum, and the cartilage of the first rib. The articular surface 
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of the davicle is much larger than that of the ^sternum, and invested with a 
layer of cartilage,* which is considerably thicker than that on the latter bone. 
The ligaments of this joint are the 

Anterior Sterno-Clavicular. Inter-Clavicular. 

Posterior Stemo-Clavicular. Costo-Clavicular (rhomboid). 

Interarticular Fibro-Cartilage. 

The Anterior Sterno-Clavicular Ligament is a broad band of fibres, which Gavel'S 
the anterior suiface of the articulation, being attached, above, to the upper and 
front part of the inner extremity of the clavicle ; and, passing obliquely downwards 
and inwai'ds, is attached, below, to the front and upper part of the first piece of 
the sternum. This ligament is covered in front by the sternal poHion of the 
Sterno-cleido-mastoid and' the integument ; behind, it is in relation with the inter- 
aHicular fibro-cartilage and the two synovial membranes. 

The Posterior Sterno-clavicular Ligament is a similar band of fibres, which 
covers the posterior surface of the articulation, being attached, above, to the pos- 
terior part of the inner extremity of the clavicle ; and which, passing obliquely 
downwards and inwards, is connected, below, to the posterior and np];)er part of 


130. — Sterno-Clavicular Articulation. Anterior view. 



the sternum. It is in relation, in front, with the interarticular fibro-cartilage and 
synovial membianes ; behind, with the Sterno-hyoid and Sterno-thyroid muscles. 

The Inlerclavicular LifjameixJb is a flattened band, which varies considerably in 
form and size in different individuals; it passei^ from the upper part of the inner 
extremity of one clavicle to the other, jxnd is closely attached to the upjjer margin 
of the sternum. It is in i-elation, in front, with the integument ; behind, with the 
Sterno-thyroid muscles. 

The Coslo'-Clavictdar Lujanmit {rhomboid) is short, flat, and strong : it is of 
a rhomboid foim, attached, below, to the upper and inner pai't of the cartilage of 
the first rib : it ascends obliquely backwards and outwards, and is attached, above, 
to the rhomboid depression on the under surface of the clavicle. It is in rela- 
tion, in*front, with the tendon of origin of the Subclavius; behind, with the 
subclavian vein. 

The Interarticular Fihro-Cariilage is a flat and nearly circular disc, interposed 
lietween the articulating surfaces of the sternum and clavicle. It is attached, 
above, to the upper and posterior border of the clavicle ; below, to the caitilage of 

^ According to Bruch, the sternal end of the clavicle is covered by a tissue, which ia' 
rather i|brous ihau cartilaginous in structure. p 
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the first rib, at its junction w^^th the sternum : and by its circumference to the 
anterior and posterior sterno-clavicular ligaments. It is thicker at the circum- 
ference, especially its upper and back part, than at its centre, or below. It divides 
the joint into two cavities, each of which is furnished with a Bejmrate synovial 
membrane ; when the fibro-cartilage is perforated, which not unfrequently occurs, 
the synovial membranes communicate. 

Of the two Synovial Membranes found in this articulation, one is reflected from 
the sternal end of the clavicle, over the adjacent surface of the fibro-cartilage, and 
cartilage of the first rib ; the other is placed between the aHicular surface of the 
sternum and adjacent surface of the fibro-cartilage ; the latter is the more loose of 
the two. They seldom contain much synovia. 

Actions, This articulation is the centre of the movements of the shoulder, and 
admits of motion in nearly every direcition — upwards, downwards, backwai’ds, 
foi wards, as well as circumduction. * The movements attendant on elevation and 
depression of the shoulder take place between the clavicle and the interarticular 
ligament, the bone rotating upon the ligament on an axis drawn from before back- 
wai’ds through its own articular facet. When the shoulder is moved forwards and 
backwards, the clavicle, with the interarticular ligament, rolls to and fro on the 
articular surface of the sternum, revolving, with a slightly sjiding movement, round 
an axis drawn nearly vertically through the sternum. In the circumduction of the 
shoulder, which is compounded of these two movements, the clavicle revolves upon 
the interarticular cartilage, and the latter, with the clavicle, rolls upon the sternum.’* 

11 . Scapulo-Claviculaii Articulation. (Fig. 131.) 

The S^apalo-Glavicvlar is an ai'throdial joint, formed between the outer extre- 
mity of the clavicle, and the upper edge of the acromion process of the scapula. 
Its ligaments are the 

Superior Acromio-Clavicular. 

Inferior Acromio-Clavicular, 

{ Traj>ezoid 
and 
Conoid. 

Interarticular Fibro-Cartilage. 

The Superior Acromio-Clavicular Liy ament is a broad band, of a quadrilateral 
form, which covers the superior pait of the articulation, extending between the 
upper part of the outer end of the clavicle, and the adjoining part of the acromion. 
It is composed of parallel fibres, which interlace with the aponeurosis of the 
Trapezius and Deltoid muscles; below, it is in contact with the interarticular 
fibro-cartilage and synovial membranes. 

The Inferior Acromio-Clavicular Ligament^ somewhat thinner than the preceding, 
covers the under part of the articulation, and is attached to the adjoining suifaces 
of the two bones. It is in relation, above,* with the interarticular fibro-cartilage 
(when it exists) and the synovial membranes ; below, with the tendon of the 
Supraspinatus. These two ligaments are continuoiis with each other in front and' 
behind, and form a complete capsule around the joint. 

The Coraco-Clavicular Ligament serves to connect the clavicle with the coracoid 
process of the scapula. It consists of two fasciculi, called the trapezoid and conoid 
ligaments. 

The trapezoid ligament^ the anterior and external fasciculus, is broad, thin, and 
quadrilateral : it is placed obliquely between the coracoid process and the clavicle. 
It is attached, below, to the upper surface of the coracoid process; above, to the 
oblique line on the under surface of the clavicle. Its anterior border is free ; Its 
posterior border is joined with the conoid ligament, the two forming by their 
junction a projecting angle. . 

t * IIuJiruBT, On the Human SkeUtoVy p. 402. 
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The conoid ligameTU^ the posterior and internal fasciculus, is a dense band of 
j^bres, conical in form, the base being turned upwards, the summit downwards. 
It is attached by its apex to a rough depression at the base of the coracoid process, 
internal to the preceding ; above, by its expanded base, to the conoid tubercle on 
the under surface of the clavicle, and to a line proceeding internally from it for 
half an inch. These ligaments are in relation, in front, with the Subclavins ; 
behind, with the Trapezius : they serve to limit rotation of the scapdla forwards 
and backwai'ds. 

The Interarticular Fihro-CartUage is most frequently absent in this articulation. 
When it exists, it generally only partially separates the articular surfaces, and 
occupies the upper part of the articulation. More rarely, it completely separates 
the joint into two cavities. 


1 31. — The Left Shoulder-Joint, Scapulo-Clavicular Articulations, 
and Proper Ligaments of Scapula. 



There are two Synovial MeTphranes when a complete interarticular cartilage 
exists ; more frequently there is only one synovial membrane. 

Actions. The movements of this articulation are of two kinds, i. A gliding 
motion of the articular end . of the clavicle on the acromion. 2. Rotation of the 
scapula forwards and backwards upon the clavicle, the extent of this rotation being 
limited by the two portions of the coraco-clavicular ligament. 

The scapulo-clavicular joint has important functions in the movements of the 
upper extremity. It has l^n well pointed out by Prof. Humphry, that if there 
had been no joint between the clavicle and scapula the circular movement of the 
s^pula on the ribs (as in throwing both shoulders back or forward) would have 
l^en attended with a gi*eater alteration in the direction of the shoulder than is 
consistent with the fi*ee use of the arm in such positions, and it would have been 
impossible to give a blow straight forward with the full force of the arm, that is to 
say, with the combined force of the scapula, Mm, and forearm. * This joint,’ as he 
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happily says, ‘ is so adjusted as • to enable either bone to turn in a hiniie-like 
manner upon a vertical axis drawn through the other, and it peimits the sul*fa6es 
of the scapula, like the baskets in a round-about swing, to look idie same way in 
every position, or nearly so.’ A^in, when the whole arch formed by the claymle 
and scapula rises and falls (in elevation or depression of the shoulders), the joint 
between these two bones enables the scapula still to idaintain its lower pai-t in 
contact with the ribs. 

If 

III. Peopeb Ligamekts op the Scapula. (Fig. 13 1.) 

The proper ligaments of the scapula are, the 

Coraco-acromial. Transverse. 

Tlie Coraco-acromial Ligament is a broad, thin, flat band, of a triangular shape, 
extended transversely above the upper part of the shoulder-joint, between the 
corocoid and acromion processes. It is attfiched, by its apex, to the summit of the 
acromion just in front of the articular surface for the clavicle ; and by its broad 
base, to the whole hmgth of the outer border of the coracoid process. Its j)Osterior 
fibies are directed obU(]uely backwards and outwards, its anterior fibres transversely. 
This ligament completes the vault formed by the coracoid ^nd acromion processes 
for the protection of the head of the humerus. It is in relation, above, with the 
clavicle and under surface of the Deltoid ; below, with the tendon of the Supra- 
spinatus muscle, a bursa being interpo.sed. Its anterior border is continuous with 
a dense cellular lamina that passes beneath the Deltoid upon the tendons of the 
Supra- and Infraspinatus muscles. 

The Tra'ihwerae or Coracoid Ligament conveits the supi’ascapular notch into 
a foramen. It is a thin and flat fasciculus, narrower at the middle than at the 
extremities, attached, by one end, to the base of the coracoid ])rocess, and, by the 
other, to the inner extremity of the scapular notch. The suprascapular nerve 
passes through the foramen ; the suprascapular vessels above it. 

IV. Shoulder- Joint. (Fig. 131.) 

The Shoulder is an ena rthrpdjal or ball-and socket joint. The bones entering 
into its formation, ai^c the large globular head of the humerus, received into 
the shallow glenoid ciivity of the scapula, an arrangement which permits of very 
considerable movement, whilst the joint itself is protected* against displacement 
by the strong ligaments and tendons which surround it, and above by an arched 
vault, • formed by the under surface of the coracoid and acromion pi'ocesses, and 
the coraco-acromial ligament. The articular suifaces are covered by a layer of 
cartilage : that on the head of the humerus is thicker at the centre than at the 
circumference, the reverse being the case in the glenoid cavity. The ligaments of 
the shoulder are, the 

Capsular. * Coraco-humeral. 

Glenoid. ♦ 

Ca' psnlar Liga ment completely encircle? , the articulation ; being attached, 
above, to the ciroumfeience of the glenoid cavity beyond the glenoid ligament ; 
below, to the anatomical neck of the humerus, approaching nearer to the articular 
cartilage above than in the rest of its extent. It is thicker above than below, 
x'emarkably loose and lax, and much larger and lorfger than is necessary to keep 
the bones in contact, allowing them to be separated from each other more than an 
inch, an evident provision' for that extreme freedom of movement which is peculiar 
to this articxilation. Its ext ernal surface is st rengthened, a^ye, by the Supra - 
spinatus ; abovej^d iptemailv. by the c^racoTum^^ j 

^ *^Th8 long tendon of orijifin of the Biceps muscle also acts as one of the ligaments of 
this jiant. See the observatioxis on pp, 150- iW, ob the function of the muscles passing 
o#0? more than one joint, ^ 
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lon ^ head of th e Triceps ; externally, by the tendons of the I nfraspina tus and 
T eres mi nor ; and internally, by the tendon of the Sate<^ularis. The capsular 
li^ment usually : o ne ^ at^ M below the OOracoid 

process, partially filled uj( bjr the tendon of the Sul)sca}ml^s ; it establishes a 
communication between the synovial membrane of the joint and a bursa beneath 
the tendon of that muscle. The secon d, which is not constant, is at the outer 
part, where a communication sometimes exists between the joint and a bursal sac 
belonging to the Infraspinatus muscle. Th e th ird is seen in the lower border of 
the ligament, between the two tuberosities, forJblK passage of the long tendon of 
the BiceT)S mu scle. 

The C orytco-huTnier al or Accessory Ligament is a broad band which strengthens 
the upper and inner part of the capsular ligament. It arises from the outer border 
of the c oracoid process, and passes obliquely downwards and outwards to the front 
of the great tuWosity of the humerus, being blended with the tendon of the 
Supiaspinatus^ mus^ Tfils ligament is intimately united to the capsular in the 
greater part of its extent. , 

The a fibro-cartilaginous rim attached round the margin of 

the glenoid cavity. It is triangular on j^tion, the thickest portion being fixed to 
the circumference of the cavity, the free edge being thin and sharp. It is con- 
tinuous above with the long tendon of the Biceps muscle, which bifurcates at the 
upper part of the cavity into two fasciculi, encircling the margin of the glenoid 
cavity and uniting at its lower part. This ligament deepens the cavity for articula- 
tion, and protects the edges of the bone. It is lined by the synovial membi*ane. 

The Synovial Memhra>ne lines the margin of the glenoid cavity and the fibro- 
cartilaginous rim suiTOunding it ; it is then reflected over the internal smface of 
the capsular ligament, covers the lower part and sides of the neck of the humerus, 
and is continued a short distance over the cartilage covering the ht^ad of the bone. 
The long tendon of the Biceps muscle which passes through the capsular ligament, 
is enclosed in a tubular sheath of synovial membrane, which is leflected upon it at 
the point where it perforates the capsule, and is continued around it as far as the 
summit of the glenoid cavity. The tendon of the Biceps is thus enabled to travei*s0 
the articulation, but is not contained in the interior of the synovial cavity. The 
synovial membrane communicates with a large bursal sac beneath the tendon of 
the 8ubscapularia, by an opening at the inner side of the cajisular ligament ; it also 
occoftioHcally communicates with another bursal sac, teneath the tendon of the 
Infraspinatus, througlh an orifice at its outer part. A third bursal sac, which does 
not communicate with the joint, is placed between the under surface of the Deltoid 
and the outer surface of the capsule. 

The Muscles i n relation w ith the jc^^are, above, the Supraspinatus ; below, 
the long head br^e TPwcepTf Tn^^ the Subscapularis ; externally, the Infra- 

spinatus, and Teres minor ; within, the long tendon of the Biceps. The Deltoid 
is placed most externally, and covers the articulation on its outer side, as well as 
in front and behind. 

The Ai-teries supplying the joint, are articular branches of the anterior and 
posterior circumflex, and suprascapular. 

The Nerves are derived from the circumflex and suprascapular. 

Actions, The shoulder joint is capable of movement in every direction, forwards, 
backwards, aMiiction, adduction, circumduction, and rotation. 

The most striking peculiarities in this joint are : i. The large size of the head of 
the humerus in comparison, with the depth of the glenoid cavity, even when 
siipplemented by the glenoid ligament. 2. The looseness of the capsule of the 
jpint. 3. The intimate connection of the capsule with the muscles attached to the 
he^ of the humerus. 4. The peculiar relation of the biceps tendon to the joint. 

It" is in consequence of the relative size of the two articular surfaces that the 
Joint enjoys so free movement in every poi} 4 ble direction. When these .movements 
of the arm are arrested in the shouldc^^ofait by the contact of the bony surfaces, 
and by the tension of the corresponding fimes of the capsule together with that of 
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the muscles acting as accessory ligaments, they can be carried considerably further 
by the movements of the sc;apula, involving, of course, motion at the coraco- and 
stemo-clavicular joints. These joints are therefore to be regarded as accessory 
structures to the shoulder joint.* The extent of these movements of the scapula is 
very considerable, especially in extreme elevation of the arm, which movement is 
best accomjdisJied when the arm is thrown somewhat forward, since the articular 
surface of the humerus is broader in the middle than at either epd, especially the 
lower, so that tlio range of elevation dii'ectly foi*ward is less, and that directly 
backward still more restricted. The great width of the central portion of the 
humeral head also allows of very free horizontal movement when the arm is 
raised to a right angle, in which movement the arch formed by the acromion, the 
coracoid process, and the coraeo-acromial ligament, constitutes a sort of supple- 
mental articular cavity for the head of the lx>ne. 

The looseness of the capsule is so great that the arm will fall about an inch 
from the scapula w'hen the muscles are dissected from the cjapsular ligament, and 
an opening made in it t<^ I’emove the atmosjdieric pi*essare. The movements of 
the joint, thorefoi*e, are not regulat(Ml by the caj>sule, so much as by the surrounding 
muscles and by the pressure of the atml^pliere, an arrangement wdxicli ‘ I’enders 
the movements of the jcjint mucli more Ciisy than tliey would otherwise have been, 
and permits a swinging pendulum-like vibration of tlie limb, when the muscles ai^e 
at rest.* (Humphry.) The fact, also, that in all ordinary positions of the joint the 
capsule is not put on the stretch, enables tlie arm to move freely in all directions. 
Exti’cmo movements aro cliecked by the tension of appropriate poitiona of the 
capsule, as well as by the interlocking of the hones. Tims it is said that ‘ abduc- 
tion is checked by the contact of the gi'cat tulwrosity with the upj)er edge of the 
glenoid cavity, adduction by the tension of the coraco-lmmeral ligament.^ (Bea-unis 
et Bouchard.) 

The intimate union of the tendons of the four short muscles with the cajxsule 
converts these muscles into elastic and spontaneously acting ligaments of the joint, 
and it is regarded as being also intended to prevent the folds into which all j>oitions 
of the capsule would alternately fiill in the varying positions of the joint from 
being driven between the bones by the pressure of the atmos]ihere. 

The peculiar relations of the Inceps tendon to the shoulder-joint app(«ir to sub- 
serve various purposes. In tlie first place by its connection with Ixitli the shoulder 
and elbow, the muscle liarmonises the action of the two joints, and acts as an 
elastic ligament in all positions, in the manner previously adverted to.f Next it 
strengthens the upper part of the articular cavity, and prevents the head of the 
humerus from Ixeing pressed up against the acromion process, when the deltoid 
contracts, instead of forming the centre of motion in the glenoid cavity. By its 
passage along the bicipital groove it assists to render the head of the humerus 
steady in the vai ious movements of the arm and forearm. To "these offices Prof. 
Humphry adds, that ‘ it assists the supra- and infi’aspinatus muscles to cause the 
head of tlie humerus to revolve in the glenoid cavity when the ai*m is raised from 
the side, and that it holds the head of the humerus firmly in contact with the 
glenoid cavity, and prevents its slipping over the lower edge of the cavity or being . 
displaced by the action of the latissimus dorsi ami pectoralis ma]or when the arm is 
raised from the side, as in climbing and many other movements,* 


V. Elbow-Joint. 

The Mhotv is a or lunge joint. The Ixines entering into its forma- 

tion are ^ITonfrochlear surface of the humerus, which is received in the gi'eater 
sigmoid cavity of the ulna, and admits of the movements peculiar to this joint, 
those of flexion and extension, whilst the cup-shaped depression on the head of the 
radius articulates with the leaser, or radial, bead of the humerus, and the circumfeiv 

t Hee p. 150. 


* Seepp. 172, 173. 
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ence of the head of the radius with the lesser sigmoid cavity of the ulna, allowing 
of the movement of rotation of tlie radius on the ulna, the chief action of the 
sup(‘rior radio-ulnar Articulation. The articular suifaces are covered with a thin 
layer of cartilage, and connected together by the following ligaments : — 

Anterior. Internal Lateral. 

Posterior, External Lateral. * 

The orbicular ligament of the upper radioHihjui(r_ia:ticula^^^^ must also Ix^ 
reckoned among the ligamt?nts of the elbow. 

The A nterior (fig. 132) is a broad and thin fibrous layer, which covers 

the anterior surface of the joint. It is attached to the front of the liumerus 
immediately above the coronoid ; below, to the anterior surface of the 

coron oid process of the "ulna and oxbiculor ligament, biding continuous on each 
side with the lateral ligaments. Its superficial or ohliqiio fiVjres pass from the 
inner condyle of the humerus outwards to the orbicular ligament. The mifUUe 
fibms, vertical in direction, pass from the upper })art of the coronoid depression, 
and become blended with the preceding. A thii*d, or ’^transverse set, iTitersect 

tlu^se at i*ight angles. This ligament is 
132. — L(ift Elbow-Joint, showing Anterior in relatio n, in front, with the Brachialis 
and Internal Ligaments. antieus ; behind, with the synovial mem- 

brane. 

The Posterior Lifjament (fig. 133) is a 
thin and loose membranous fold, att^^^^ 
abqv(^j to the lower end of the humerus, 
immediately abovci tlie oleci*anon fossa ; 
b^lpw, to the maigiu of the olecranon. 
Tlie sup(M‘ficial or tT-ansveise fibres pass 
iM^twcim the adjacent margins of the 
olecranon fossa.. The deeper portion con- 
sists of vei tical fibres, which from 

the u[)per j>art of the olecranon fossa, to 
the margin of tlie olecranon. This ligfi- 
mojit is injcch^iJtipn, btjjji.nd, with the ton-1 
don of the Triceps and the Anconeus; inj 
fi'ont, with the synovial mcinhiunc. 

The T'ttiermil J4ateral Li/jamevt (fig. 
132) is a thick trianguhu* band consist- 
ing of two distinct portions, an mi ter i or 
and posterior. The antey'ior lyortlon^ di- 
ri'ctod obliquely forwards, is a ttache d, 
above, by its apt'x, to the fr ont part of 
tTie inteiixal -laondylo of the humerus; 
and, below, by its broad base, to the 
ii mer nia jirin of t he c or onoid process. 
The posterior portion^ also of triangular 
form, is*^ttaclmd, above, by its apex, to 
the low er and back part of the intarnal 
condyle; below, to the inner ja^gin of 
the oleoranon. This ligament is in re -. 

internally, with the Triceps andl 
flexor carpi ulnavis muscles, and the! 
ulnar nerve. 

Tlift ETtPrnpl jMtrral Lirmnunt ^fig. 133) is a short and narrow fibrous faaci- 
cxilup, less distinct Than the internal, a ttache d, above, to external cordyle of the 
humerus ; below, to the oriicwlar-lifliamm^ some of its most posterior fibres passing 
over that ligament, to lie inserted into the outer margin of the ulna. This. Ij^pment 
is intimately blen de<l wjth jlm te^ ofjorigin of the Supinator brevis muscle. 

The SynxtvUd Mftrihraw is vt'ry extensive. It covers the margin of the arti- 

N 
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cular surface qf the htimeiniR, and lines the coronoid and olecranon fossae on 
that bone ; from those points, it is reflected over the anterior, posterior, and lateral 
ligainents ; nnd forms a pouch between 

the lesser sigmoid cavity, the internal 133. — Left Elbow-joint, showing Posterior 

surfiice of the orbicular ligament, and the and External Ligaments, 

circumference of the head of the radius. 

T he Muscles, in relation with the joint 
are, in front, the Brachialis anticus ; 
hind, the Triceps and Anconeus ; extei *- 
nally , the Supinator bi*evi.s, and the com- 
mon tendon of origin of the Exttuisor 
muscles ; in terna lly, the common tendon 
of origin of the" Flexor muscles, and the 
Flexor carj)i uliiaris, with the ulnar nerve. 

The Arterias supplying the joint ai‘e 
derived from the commuiiicfiting brandies 
between the supeiior profunda, inferior 
profunda, and anastomotic branches of 
the brachial, witli the anterior, ])ost<‘rior, 
and interosseous rocurrcint liranchcs of the 
ulnar, and the recurrent branch of the 
radial. l^hose vessels form a complete 
chain of inosculation around the joint. 

The Nervf *8 ai'e derived from the ulnar, 
as it passes between the internal condyle 
and the olecranon ; and a few filaments 
ft*om the musculo-cutaneous. 

Acticnis. The elbow joint conipn'ses 
three different portions : viz., the joint be- 
twecui the ulna and humerus, that Ixitween 
the head of the radius and the humerus, 
and the superior radio ulnar articulation, 
described below. All these articular sur- 
faces are invested by a common synovial membrane, and the movements of the 
whole joint should be studied together. The combination of the movements of 
flexion and extension of the forearm with those of pmnation and supination of the 
hand, which is ensured by the two being performed at the same joint, is essential 
to the accuracy of the vaiious minute movements of the hand. 

The portion of the joint between the ulna and humerus is a simple hinge-joint, 
and allows of movements of flexion and extension only. The shape of the trochlear 
surface of the humerus, with its prominences and depressions accurately adapted 
to the opposing surfaces of the olecranon, prevents any lateral movement. In the 
ordinary position assumed by the humerus, when resting on the prominent internal 
condyle, this direct movement of flexion carries the hand inwaiUs, towards the 
chest and mouth. 

“The joint between the head of the radius and the capitellum or radial head of 
the humfTus is an arthrodial joint. The bony surfaces would of themselves con- 
stitute j^iieiiarthrosis and allow of movement in all directions, were it not for the 
orbicu^)&|r_ligament by which the head of the radius is bound down firmly to the 
sigmoid cavity of the ulna, and which prevents any separation of the two hones 
laterally. Itjis l^ the ^.m^igament that ^ of Jdi^ra4ij^^ 

d^locatipn, wliich would otherwise constantly occur, as a consequence of tlie 
shallbwness of the cup-like surface on the head of the radius. In faict y bufj i ^ f or 
the tendon would be liable to tha.. of the 

complete exti^nsioh, the head of the radius glides so 
far "Back on tHe^uter condyle that its edge is plainly felt at the back of the joint. 

* Humphry, pp. cit, p. 419. 
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In combination with any position of flexion or extension, the head of the radius 
can be rotated in the upper radio-ulnar joint, Ciiriying the hand with it. The 
hand is articulated to the lower surface of the radius only, and the concave q 0 sig- 
moid surface on the lower end of the radius travels round the lower end of the 
ulna. The latter bone is excluded from the wrist joint (as will be seen in the 
sequel) by the triangular fibro-wirtilage. Thus, rotation of the head pf the I’adius 
round an axis ^vhich passes through the external condyle of the humerus, imparts 
circular movement to the hand through a very considerable arc. If it is necessary 
to turn the hand upwards and downwards without changing its place (as in using 
a corkscrew), this circular movement is obviated by rapid instinctive compensating 
changes in the position of the elbow. 


VI. Radio-Ulnab Akticulattons. 

Tlie articulation of the radius witli the ulna is eflectc'd by ligaments, which 
connect together both extremities as well as the shafts of these bones. They may, 
consequently, be subdivided into three sets : — i. the superior radio-ulnar, which is 
a portion of the elbow-joint; 2. the middle I'adio-ulnar ; and, 3. the inferior radio^ 
ulnar articulations. 

1. .StJPERiOR Radio-Ulnar Articulation. 

This articulation is a lateral giiiglymus. The bones entering into its forma- 
tion are the inner sTde^Fflie cii-ciimfefeTice of the head of the radius rotating within 
the lesser sigmoid c>avity of the ulna. These surfaces are (;ovei*ed with cartilage, and 
invested with a duplicature of synovial membrane, continuous w ith that which lines 
the elbow-joint. Its only ligament is the annular or orbieidar. 

Tim OrhicvJ ar Li qauient (fig. 133) is a sti’ong, flat band of ligamentous fibres, 
which surroumfs the head of tlie radius, and retains it in firm connection with the 
lesser* sigmoid cavity of the ulmi. It forms about threesfourths of a fibrous ring, 
attached by each end to the extremities of the lesser sigmoid cavity, and is broader 
at tlie upper part of its circumference than below, by which means the Lead of the 
1‘adius is more securely held in its position. Its tmitr surface is strengthened by the 
external lateral ligament of the elbow% and afTuids oiigin to part of the Supinator • 
brevis muscle. Its iuner surface is smooth, and lined b>' synovial membrane. 

Actions, The movement which tJikes jilacte in this articulation iS limited to 
rotation of the head of tlie radius within the orbicular ligament, and upon the 
lesser sigmoid cavity of the ulna; rotation forwards being called pronation] 
rotation backwards, sifpinatlon. 

2 . Middle Radio-Ulnar Articulation. 

The interval between the shafts of the radius and ulna is occupied by two 
ligaments. 

^ Oblique. Interosseous. 

The Oblique or Round Ligament (fig. 132) is a small, round fibrous cord, which 
extends obliquely downwards and outwards, from th e t ubercle of the ulna at the 
base pf the coronoid process, to the mdius a little below the bicipital tuberosity. 
Its fibres run in the opposite dii*ection to those of the interosseous and, 

it appears to be placed as a substitute for it in the upper part of the ifitcii^^SMiseous 
interval. This ligament is sometimes wanting. 

The InJteroBSsous Membrane is a broad and thin plane of aponeurotic fibies, 
descending obliquely downwards and inwards, from the interosseous ridge on the 
radius to that on the ulna. It is deficient above, commencing about an inch be- 
neath the tubercle of the radius ; is broader in the middle than at either extremity ; 
and presents an oval aperture just above its lower margin for the passage of the 
anterior interosseous vessels to the back of the fpiearm. This l^ament serves to 
connect the bones, and to increase the extent of surface^ for the attachment of the 

N 2 ■ ‘ ' 
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deep mtiBcles. Between its upper border and the oblique ligainent an interval 
exists, through which the posterior interosseous vessels pass. Two or three fibrous 
banlls are occasionally found on the posterior suiface of this membrane, which 
descend obliquely from the ulna towards the radius, and *^hich have consequently 
a direction contrary to that of the other fibres. It in relation, in fron ts by its 
upper three-fourths with the Flexor longus pollicis on the outer side, and with the 
Flexor profundus digitoruin on the inner, lying upon the interval between which 
are the anterior interosseous vessels and nerve, by its lower fourth with the Pro- 
jnator quadratiis; behind ^ with the Supinator brevis, Extensor ossis metacarpi 
pollicis, Extensor primi internodii pollicis. Extensor secundi internodii pollicis, 
Extensor iiidicis ; and, near the wrist, with the anterior interosseous aitery and 
posterior interosseous nerve. 

3. Inferior Radio-Ulnar Auticulation. 

This is a lateral giiigl^^mus, formed by the head of the ulna received into the 
sigmoid cavity at the inner side of the lower end of the radius. The articular 
surfaces are covered by a thin layer of cartilage, and connected together by the 
following ligaments : — 

Antcrioi* Radio- ulnar. 

Posterior Radio-ulnar. 

Triangular Interai ticiilar Fibro-caiiiilage. 

The Anterior Radio-ulnar Ligament (fig. 134) is a narrow band of fibres, ex- 
tending from the anterior mai’gin of the sigmoid cavity of the ludius to the anterior 
surface of the head of the ulna. 

The Posterior Radio-ulnar Ligament (fig. 135) exbmds between similar points 
on the posterior suiface of the artunilation. 

Tire Triangular Fibro-cartilage (fig. 136, p. 186) is placed transverse! beneath 
the head of the ulna, binding the lower end of this hone and the radius firmly together. 
Its circumfer*ence is thicker tlian its centre', which is thin and occasionally pei*- 
forated. It is attached by its apex to a depression which separates the styloid 
process of the ulna from the head of that bone ; and, by its base, which is thin, 
to the prominent edge of the radius, which soi)arates the sigmoid cavity from 
the cjirpal articulating surface. Its margins are united to the ligaments of the; 
wi-ist-joint. Its upper surface^ smooth and concave, is contiguous with the head 
of the ulna; its under surface^ also concave and smooth, with the cuneiform bone. 
Both surfaces are lined by a synovial membrane : the upper surface by one peculiar 
to the radio-uluar articulation ; the under surfiicc, by the synovial merabi^ane of 
the wrist. 

The Synovial Membrane (fig. 136) of this aificulation has been called, from its 
extreme looseness, the membrana sacciformis ; it covers the margin of the articular 
surface of the head of the ulna, and where reflected from this*bone on to tlie. radius, 
forms a very loose culrde-scbc ; from the radius, it is continued over the upjrer surfiice 
of the fibro-cartilage. The quantity of synovia which it cont 1 &.ins is usually 
considerable. When the fibro-cartilage is perforated, the synovial membrane is 
continuous with that which lines the wrist. 

Acpi(m». The arrangement in the inferior radio-ulnar articulation is just 
the rej^erse of that between the, two bones above; motion is limited to rotation 
of the radius round the head of the ulna ; station forwards being termed 
pronation^ rofaition backwards supination. In pronation, the sigmoid cavity glides 
forward on the articular edge of the ulna in supination, it rolls in the opposite 
direction, the extent of these movements being limited by the anterior and posterior 
ligaments. 

Radio^cahpa l or Wris t Joi nt. 

The Wrist presents some of the charac ters o f an enarth rodial joint, j^jit is more 
wrrectly regained as an arthrodia. The paHs elitering into its foimation are, the 
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lo wer end of the rad ius, and iinder sur face of the trian golar interar;^ciilar fibro- 
cariii^e above; and the scaphoid, sennlunar, and c^etform Sones below. The 

134. — Ligaments of Wrist and Hand. Anterior View. 



articular suifaces of the radius and Interarticular fibro-cartilago form a transvei-scly 
elliptical conoive surface. The surface of the radius is subdivided into two parts byl 
a lino extending from before backwards ; and these, together with the intenudicularf 



cartilfl^, form three facets, one for each carpal bone. The three carpal bones aroj^ , 
connected together, and form a convex suifaoe, which is received into the ooncavll^f 
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above mentioned. . All the bony surfaces of ^articulation are cover ed Igith ..car- 
tilage^ and connected togetfier by the following ligaments 

Extei*nal Literal. Anterior. 

Internal Latenil. Posterior. 

The External Lateral Ligament {radio-carpal) (fig. 134) extends from t he s ummit 
of the sty loid process of the radius to the outer side of the scaph^^ some of its 
fibres being prolonged to the trapezium and annular ligament. 

^ The Internal Lateral Ligament {uhio-carpal) is a rounded cord, attached, above, 
to the extremity of the sty loid , process of the ulna : and d ividin g below into two fas- 
ciculi, which are atUdied, one to the iuner side of the cuneiform bone, the^pther to 
the pigiform bone and annular ligament. 

The A nterio r Ligament is a broad membmnons band, consisting of three fasci- 
CAjli, attached, above, to the ant^ripii^ mat^ of the lower end of the , radius, its 
styloief pipcess, and the^ulna; its fibres pfiss downwards and inwards, to be 
inserted into the palmar surface of the scaphoid, semilumr, and cjmj2i£arni 
bones. This ligament is perforated by numeroiis apertures for the passage 

( of vessels, and is in ..f'cliitiQm in front, with the tendons of the Flexor profundus 
digitorum and Flexor lougus pollicis ; behind, with the synovial membrane of the 
wrist-joint. 

Tlie Posterior Ligament (fig. 135), less thick and strong than the anterior, is at- 
tached, above, to the posterior border of the lower end of thexadius ; it<s fibres pass 
obliquely downwards and inwarej^ to be alt^i ched Uy the dorsal surface of the sca- 
phoid, semdunar, and cuneiform bones, being continuous with those of the dorsal 
carpal liganumts. This ligament is in ^c]ati9ii,.‘behmd, with the extensor, tendons 
of thejingers ; in front, with the synovial membrane of the wrist. 

The Synovial Membra/ne (fig. 136) lines the under surface of the triangular inter- 
articular fibro-cartilago above ; and is reflected opt the inner surfoce of the ligaments 
just described. 

Rations. The wrist-joint is covered in front by the flexor, and bc^hind by the 
extensor tendons ; it is also in ivslation with the radial and ulnar arteries. 

The Arteries supplying the joint are the anterior and posterior carpal branches 
of the radial and uinar, the anterior and posterior interosseous, and some ascending 
branches from the deep palmar arch. 

The Nerves are derived from tiie ulnar and posterior interosseous. 

Actiom. The movements permitted in this joint are flexion, extension, abduc- 
tion, adduction, and circumduction. It is totally incapable of rotetion, one of the 
charactci-istic movements in true enarthrpdial joints.’ Its actions will bo further 
studied with those of the carpus, with which they ai'e combined. 


VIII. Articulations of the Carpus. 

These articulations may l^e subdivided into three sets. 

1. The Articulations of the First Row of Carpal Bones. 

2. The Articulations of the Second Row of Carpal Bones. 

3. The Articulations of the Two Rows with each other. 

T. Articulations of the First Row of Carpal Bones. 

These ai*e arthrodial joints. The articular surfaces aie covered with cartilage, 
and connected together by the following ligaments : — 

Two Dorsal. Two Palman 

Two Interosseous. ♦ 

The Dorsal Ligaments are placed transversely behind the bones of the first row ; 
tbey connect the scaphoid and semilunar, and the semilunar and cuneiform. 

The Palioar Ligaments connect the scaphoid and semilunar, and the semfiunar 
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and cuneiform bones ; they are less strong than the doiml, and placed very deep 
under the anterior ligament of the wrist. 

The Interosseous Ligaments (fig. 136) are two narrow bundles of fibrous tissue, 
connecting the semilunar lx)ne, on one side with the scaphoid, on the other with 
the cuneiform. They close the upper part of the interspaces between the scaphoid, 
semilunar, and cuneiform bones, their upper surfaces being smooth, and having 
attached to their extremities the synovial membrane of the wrist-joint. 

The articulation of the pisiform with the cuneiform is provided with a separate 
synovial membrane, protected by a thin capsular ligament. There are also two 
strong fibrous fasciculi, which connect this bone to the unciform and the base of- 
the fifth metacarpal bone (fig. 134). 

2. Articulations of the Second Row of Carpal Bones. 

These are also arthrodial joints. The articular surfaces are covered with carti- 
lage, and connected by the following ligaments : — • 

Three Dorsal. Three Palmar, 

Two InteroTsseous. 

The three Dorsal Ligaments extend transversely from one bone to another on the 
dorsal surface, connecting the trapezium with the trapezoid, the trapezoid with the 
os magnum, and the os magnum with the unciform. 

The three Palmar Li/jaments have a similar arrangement on the palmar surface. 

The Uoo Interosseous Ligaments^ much thickern^than those of the first row, ai'O 
placed one on each side of the os magnum, connecting it with the trapezoid 
externally, and the unciform internally. The former is less distinct than the 
latter. 

3. Articulations of the Two Rows of Carpal Bones with each other. 

The articulations hetween the two rows of the carpus consist of a joint in the 
middle, formed by the rcxteptiori of the head of the os magnum into a cavity 
formed by the scaphoid and semilunar bones, and of an arthrodial joint on each 
side, the outer one formed l)y the articulation of the scaphoid with the trapezium 

and traj)ezoid, the internal one by the articulation of the cuneiform and unciform. 

The articular surfaces are covered by a thin layer of Ciirtilagc, and connected by 
the following' ligaments : — 

Anterior or Palmar. External Lateral. 

Posterior or I )orsal. Internal Lateral. 

The Anterior or Palmar Ligaments consist of short fibrc.s, which pass obliquely 
between the bones of the first and second row on the palmar surface. 

The Posterior or Dorsal Ligaments have a similar arrangement on the dorsal 
surface of the carpus. 

The Lateral Ligaments are very short; they are placed, one on the radial, the 
other on the ulnar side of the cai’pus ; the former, the stronger and more distinct, 
connecting the scaphoid and tiapezium bones, the latter the cuneiform and unci- 
form ; they are continuous with the lateral ligamenfs of the wrist: joint* 

The common Synovial Membrane of the (Ja.rpw is very extensive ; it passes from 
the under surface of the scaphoid, semilunar and cuneiform bones to the upper 
surface of the bones of the second row, sending upwards two prolongations between 
the scaphoid and semilunar, and the semilunar and cuneiform : sending downwards 
three prolongations betweeil the four bones of the second row, which are further con- 
tinued downwards into the carpo metacarpal joints of the four inner metacarpal bones. 
There is a separate synewial membrane between the pisiform and cuneiform l|ones. 

Actions. The artiemation of the hand and wrist, considered as a whole, is divided 
by MeyOr* into three parts : — i. The radius and the triangular cartilage. 2. The 

* Reichert u. Du Bob Reymond, Archive 1866. 
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hand proper, viz., the metacarpal bones with the four carpal bones on which they 
are suppoited, the unciform, os magnum, trapezoid, and trapezium; and 3. The 
meniscvsy formed by the cuneiform, semilunar, and scaphoid; the pisiform bone 
having no essential part in the movements of the hand. 

These three elements form two joints : — i. The anterior between the hand and 
meniscus (transverse carpal joint, as it may be called), mainly ginglymoid in cha- 
lacter ; 2. The posterior (wrist-joint proper) between the meniscus and bones of 
the forearm, chiefly aithrodial. 

1. The joint between the meniscus and the other four bones of the carpus is 
subdivided into three portions — the central formed between the deep cup of the semi- 
lunar above and the head of the os magnum with the adjacent part of the unciform 
below, is a ginglymoid joint in which some rotation is allowed ; the radial portion 
formed by the scaphoid articulating with a poi*tion of the os magnum, the trape- 
zoid, and trapezium, represents also a ginglymoid joint in which rohition is 
permitted ; wdiile the ulnar portion or articulation of the cuneiform with the 
unciform paitakes more* of the arthrodial character. The axes of movement of 
these joints are^ inclined to each other at a consid(?rable angle, so that in flexion of 
the hand on the forearm the carpal bdnes are brought together, and on the con- 
trary ai*e sepai-ateil in extension. 

Exttinsion of the hand on the forearm or doisi-^flexion Meyer divides into three 
inovenKjnts, eenresponding to the three portions of the transverse joi] it. In the tii’st 
tlie semilunar moves in its hinge-joint around the liead of theos magnum and the edge 
of the unciform until its motion is checked by its bony surface coming into contact 
wdth the adjoining j)ortioiis of those bones. The second part of the movement con- 
sists of a liinge-like motion of the scaphoid round the os magnum continued by a 
rotation of the same bone on a pivot formed by the head of the os niugniim until it 
is checked by the tension of the ligaments uniting it to the traj>ezium and trajK?zoid. 
The third part is elTected by the cuneiform which glides outwards or towards the 
radial side on the unciform to a certain extent and cjirries tlio semilunar with it, 
so that it is <lisengaged from its contact with the os magnum and unciform, and 
undergoes a further separation from those tenes tow'ards the radial side. 

Flexion of the hand on the forearm, or palmar flexion, is accomplished by the 
semilunar (with the cuneifoini) hinging around the os magnum and unciform, and 
the scaphoid moving in the same sense until the movement is checked by these two 
bones coming together. 

It follows from this that the movement of extension in this joint is considerable, 
while tliat of flexion is but slight.* A very trifling rotation is permitted around 
the head of the os magnum as a pivot ; but only to the extent which is detc'r- 
inined by the tension of the ligaments connected with that bone. 

2. The articulation between the forearm and (wirpus is formed chiefly by the 

radius articulating with the scjiphoid and semilunar, the articulation between the 
triangular cartilage and cuneiform being of subordinate importance. The ridge 
wdiich divides the two concave surfaces on the end of the radius the centre of 
motion in the chief ]>art of the joint. This ridge is so inclined as to represent a 
portion of a spiral line passing from the point of the styloid process of the ulna to the 
I'idge on the scaphoid which fits in betwreen the tra|Kiziiim and trapezoid. The 
lesult of this armngement is that in flexion and extension of the hand, its radial 
border describes more of a curve than its ulmi,r, which moves more parallel to the 
axis of the forearm. The ulnar border of the hand is also brought moi’e towards 
the middle line of the forearm' than its radial — the meniscus (carrying the hand 
with it) is displaced towards the radial side in extemaon and towards the ulnar 
in flexion. As above noted, extension takes place to a considerable extent 
in the transverse carpal joint as well as in the wrist-joint, while flexion takes place 
chiefly in the latter. * 

With regard to abduction and adduction of the hand (or ^ radial ^ and ^ ulnar* 

• It may not be amiss to note that Prof. Ilumphrjr attributes a very Considerable share in 
the flexion of the hand to this transverse carpal joint, and believes that extension in the 
n^riisl^-joint is more free than flexion. The Human Skeh f p. 430. 
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flexion), these also are effected chiefly in the latter joint or indeed entirely, if 
considered accurately, i.e. if the terms are limited, as in strictness they should l>e, 
to movements in the plane which passes through the axis of the forearm and the 
straight line joining the sty loid • processes of the radius and ulna when these 
bones are at rest on each other. In abduction or radial flexion, the tubercle 
of the scaphoid glides towards the styloid process of the radius, caixying the 
meniscus towards the ulnar side, till its movement is sDopfied by the tension of 
the internal lateral ligament of the wrist, and by atmospheric pressure. The 
same traction which pulls the hand to the radial side, exerts, however, an 
influence on the transverse carpal joint which produces a movement of extension 
or dorsi-flexion, and as the meniscus follows this movement to a slight c'xteiit, 
the tubercle of the scaphoid is disengaged to some degree from its contact with the 
styloid process of the radius, and the abduction can be then canii^d a little further. 
From this it follows that any considerable abduction of the hand must also be 
combined with extension. The force which produces abduction regards as 

being usually the resultant of the action of the cumbino*! tendons of the Flexor 
cai'pi radialis and the two Exteiisores carpi radiales, passing through the posterior 
pai t of the axis of the scaphoid bone. 

Adduction, or ulnar flexion, of the hand is less opposed than abduction. In this 
movement, tlie semilunar is drawn acr-oss the ridge on the radius drawing with it 
the cuneiform along the face of the triangular fibi'o-cartilage. I'his movement 
does not tend to separate the scaphoid very much from the ladius, since the cm*ved 
surface formed by the end of the radius and its styloid process, is much tlie same in 
shape as the opposed surface of the scaphoid ; consequently, the movement of 
adduction is much more extensive and uncomplicated than that of abducjtion. It 
is easily combined with flexion or extension, by preponderating actions of the Flexor 
or Extensor carpi ulnaris respectively, but extension is much more easily permitted 
than flexion. 


IX. Caiipo-Metacarpal Articulations. 

I. Articulation of the Metacarpal Bone of the Thumb with the Trapezium. 

This is an arthrodial joint, which enjoys gieat freedom of movement, 011 
account of the configuration of its articular surfaces, which are saddle-shaped, so that, 
on section, each bone appears to be received into a cavity in the other, according 
to the.' direction in which they are cut. Hence this joint is sometiiiies descrilied 
as one ^ by reciprocal recei>tioii/ Its ligaments are a cajxsular and synovial 
membrane. 

The Cajysular Lijarnent is a thick but loose capsule, which ]>asses from the 
circumference of tlie upper extremity of the metacarpal hone to the rough edge 
bounding the articular surface of the trapezium; it is thickest externally and 
behind, and lined by a sejiai’ate synovial mevihranc. 

Articulations op the Metacarpal Bones of the Fingers with the Carpus. 

Tlie joints foimed between the c^irpns and four inner metacai’pal bones are 
connected together by dorsal, palmar, and interosseous ligaments. 

The Dorsal Lijaments^ the strongest and most distinct, connect the carpal and 
metacarpal bones on their dorsal surface. The second metaciirpal bone receives 
two fasciculi, one from the trapezium, the other from the trajiezoid ; the thii*d 
metacariial receives one from the os magnum ; the fourth two, one from the os 
magnum, and one from the unciform; the fifth receives a single fasciculus from 
the unciform bone. 

The Palmar Ligaments have a somewhat similar arrangement on the palmar 
surface, with the excepticti of the third metacarpal, which has three ligaments, an 
external one from the trapezium, situated above the sheath of the tendon of the 
Flexor carpi radialis ; a middle one, from the os magnum ; and an internal one 
from the unciform. 

The Interosseous Ligaments consist of short thick fibres, which are limited to ope 
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part of the carpo-metacarpal articulation ; they connect the contiguotiB inferior 
angles of the os magnum and unciform with the adjacent surfaces of the third and 
fourth metacariml bones. 

The Synovial Membrane is a continuation ’of ^hat between the two rows of 
carpal bones. Occasionally, the articulation of the unciform with the fourth and 
fifth metacarpal bones has a separate synovial membrane. 

The Synovial membianes of the wrist (fig. 136) are thus seen to be five in 

136. — Vertical Section through the Articulations at the Wrist, showing the Five 

Synovial Membranes. 



niimlxir. The firsty the membraiia sacciformis, passes from the lower end of the ulna 
to the sigmoid cavity of the radius, and lines the upper surface of the triangular 
tibro-cartilage. The secoml passes from the lower end of the radius and interai ticular 
tibro-cartilage alx>ve, to the bones of the first row below. The thirdy the most exten- 
sive, passes between the contiguous margins of the two ijows of carpal bones; Ijetween 
the bones of the second row to the carpal extremities of the four inner njetacarpal 
bones. The fourth from the margin of the trapezium to the inetjicarpal bone of the 
thumb. The ffth between the adjacent margins of the cuneiform and pisiform 
bones. 

Aoiiona. The movement permitted in the carpo-metacarpal articulations is limited 
to a slight gliding of the articular surfaces upon each other, the extent of which 
varies in the different joints. Thus the articulation of the metacarpal bone of thti 
thumb with the trapezium is most moveable, then the fifth metiicarpal, and then 
the fourth. The second and third are almost immoveable. In the articulation of 
the metacarpal bone of the thumb with the trapeziiim, the movements permitted 
are flexion, extension, adduction, abduction, and circumduction. 

3. Articulations of the Metacarpal Bones with each other. 

The carpal extremities of the metacarpal bones articulate with one another at 
each side by small surfaces covered with cartilage, and connected together by 
dorsal, palmar, and interosseous ligaments. 

The Dorsal and Palmar Ligaments pass transversely from one bone to another 
on the dorsal and palmar surfaces. The Interosseous Ligaments pass between their 
jppntiguous surfaces, just beneath their lateral articular facets. 
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The Synovial Membrane between the lateral facets is a reflection from that 
between the two rows of carpal bones. 

The digital extremities of the metacarpal lx)nes are connected together by a 
narrow fibrous band, the transverse ligament (fig. 137) which passes tmnsversely 
across their anterior sur&ces, and is blended with the ligaments of the metacarpo- 
phalangeal articulations. Its anterior mrface presents four grooves for the passage 
of the flexor tendons. Its posterior surface blends with the ligaments of the 
metacarpo-phalangeal articulations. 

X. Metacarpo-phalangeal Articulations. (Fig. 137.) 

These articulations ai'e of the giiiglymus kind, formed by the reception of the 
rounded head of the metacarpal bone into a superficial cavity in the extremity of 
the first phalanx. They are connected by the following ligaments : — 

Anterior. Two Lateral. 

The Anterior Ligaments {Glenoid Ligaments of Cruvailhier) are thick, dense, 

and fibro-ciirtilaginous in tex- 
137.— Articulations of the Phalanges. turo. Each is placed on the 

• palmar surface of the joint, in 
the interval between the late- 
ral ligaments, to which they 
are connected ; they ai*e loose- 
ly united to the metacarpal 
bone, but very firmly to the 
base of the first phalanges. 
Their palmar surface is in- 
timately blended with the 
transverse ligament, forming 
a groove for the passage of 
the flexor tendons, the sheath 
surrounding which is con- 
nected to each side of the 
groove. By their deep sur- 
face, they form part of the 
articular surface for the bead 
of the metacarpal bone, and 
are lined by a synovial mem- 
brane. 

The Lateral Ligaments are 
strong I’ounded cords, phiced 
one on each side of the joint, 
each being attached by one 
extremity to the tubercle on 
the side of the hetid of the 
metacarpal bone, and by the 
other to the contiguous ex- 
tremity of the phalanx. 

Tho posterior ligament is 
supplied by the extensor ten- 
don placed over the back of 
each joint. 

Actions. The movements which occur in these joints are flexion, extension, 
adduction, abduction, and circumduction j the lateral movements are very limited. 

XI. Articulations of the Phalanges. 

are ginglymus joints, connected by* tho following ligaments 
Anterior. Two Lateral. 
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The arrangement of these ligaments is similar to those in the metacarpo-pha- 
langeal articulations ; the extensor tendon supplies the place of a posterior 
ligament. 

Actions. The only movements permitted in the phalangeal joints are flexion 
and extension \ these movements are more extensive between the first and second 
phalanges than between the second and third. The movement of flexion is very 
considerable, but the extension is limited by the anterior and lateral ligaments. 

ARTICULATIONS OF THE LOWER EXTREMITY. 

The articulations of the Tiower Extremity comprise the following groups ; — 
I. The hip-joint. II. The knee-joint. HI. The articulations between the tibia 
and fibula. IV. The ankle-joint. V. The articulations of the tarsus. VI. The 
tarso-metatarsal ar ticuln tions. VII. The mctatarso-ifiialangeal articulations. 

VIII. The articulations of the ifiialangos. 

« 

I ;^8. — Left Ilip-joint laid open. 



This articulation is an enarthrodial, or ball-and-socket joint, formed by the 
reception of the head of the femur into the cnp-sha]^)ed cavity of the acetabulum. 
The articulating surfaces are covered with cartilage, that on the head of the femur 
being thicker at the centre than at the circumference, and covering the entire 
surface with the exception of a depression just below its centre for the ligamen- 
tum teres ; that oovei^ing the acetabulum is much thinner at the centre than at the 
circumference, being deficient in the situation of the circular depression at the. 
bottom of the cavity. The ligaments of the joint are the 

r 

Capsular. Teres, 

llio-femoralt Cotyloid. 

• . Transverse. 
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The Capsular Ligament is a strong, dense, ligamentous capsule, embracing the 
margin of the acetabulum above, and surrounding the neck of the femur below. 
Its upper circumference is attached to the acotabvilum two or three lines external 
to the Qptyloid ligament ; but opposite the notch where the margin of this cavity 
is deficient, it is connected with the transverse ligament, and by a few fibres to the 
edge of the obturator foramen. lower circumferewe surrounds the neck of 
the femur, being attached, in front, to the spiraj or anteidor intertrochanteric line ; 
above, to the base of the neck ; behind, to the middle of the neck of the bone, 
about half an inch above the posterior intertrochanteric line. It is much thicker 
at the upper and fore part of the joint where the greatest amount of resistance is 
required, than below, where it is thin, loose, and longer than in any other part. 
Its external suiface (fig. 127, p. 166) is rough, covered by numerous muscles, and 
separated in front from the Psoas and lliacus by a synovial bursa, which not un- 
fre({uently communicates by a circular aperture with the cavity of the joint. It 

139* — The Hip-Joint laid open from the Pelvis, to sliow.the Ligamentum Teres put on the 
stretch by rotation of the Femur outwards. 



differs from the capsular ligament of the shoulder, in being much less loose and 
Jax, and in not btnng pei*forated for the piissago of a tendon. 

The Iliofemoral Ligament (fig. 127) is an accessory band of fibres, extending 

140. — The same view of the Hip as in the former figure, to show the Ligaraentum Teres 
pul on the stretch by adduction in the tloxed position. 



obliquely across the front of the joint ; it is intimately connected with the capsular 
ligament, and serves to strengthen it in this situation. It is attached, above, to the 
anterior inferior spine of the ilium ; below, to the anterior intertrochanteric line. 
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Its lower part is sometimes bifurcated, an araiigeinent which Bigelow seems to re- 
gard as the usual one, so that he describes it under the name of ‘ the Y-lignmxiXiV^ 

The Ligamentum Teres is a triangular band of fibres, implanted, by its apex, 
into the depression a little behind and below the centre of the head of the femur, 
and by its broad base, which consists of two bundles of fibres, into the margins of 
the notch at the bottom of the acetabulum, becoming blended with the transverse 
ligament. It is formed of a bundle of fibres, the thickness and strength of which 
aie very variable, siiriounded by a tubular sheath of synovial membrane. Some- 
times, only the synovial fold exists, or the ligament may be altogether absent 
Tlie use of the round ligament is to check rotation outwards, as well as adduction 
in the flexed position (figs. 139, 140) : it thus assists in ]>io venting dislocation of the 
head of the femur forwards and outwards, an accident likely to occur fi*om the 
necessaay mechanism of the joint, if not provided against by this ligament and the 
thick anterior part of the capsule.t 

The Cotyloi l Ligament is a fibro-cjirtilaginous rim attached to the margin of 
the acetabulum, the cavuty of which it deej>ens ; at the same time it protects the 
edges of the bone, and fills up the • inequalities on its surfaxu\ It is piismoid in 
form, its baiSe teing attached to the margin of the acetabulum, and its opposite 
edge being free and sharp ; whilst its two surfaces ai*e invested by synovial mem- 
brane, the external one being in contact with the ca))su1ar ligament, the internal 
one being inclined inwards so as to narrow the acetabulum and embrace the 
cai*tilaginous surface of the head of the femur. It is much ^thicker above and 
behind than below and in front, and consists of close compact fibres, which arise 
from different points of the circnmference of the acetabulum, and interlace with 
each other at very acute angles. 

The Transverm Ligament is a strong flattened band of fibi’es, which crosses the 
notch at the lower part of the acetabulum, and converts it into a foramen. It is 
continuous at each side? with the cotyloid ligament. An interval is left beneath 
the ligament for the passage of nutrient vessels to the joint. 

The Synovial Membrane is very extensive. Commencing at the margin of the 
cartilaginous surface of the head of the femur, it covtTS all that portion of the 
nock which is contained within the joint; from the head it is reflected on the 
internal surface of the capsular ligament, covers both surfaces of the cotyloid 
ligament, and the mass of fat contained in the fossa at the bottom of the aceta- 
liulum, and is prolonged in the form of a tubular sheath aroiirrd the ligamentum 
ter*es, as far as the head of the femur. 

The muscles in relation wdili the joint are, in front, the Psoas and Iliacus, 
separated from the capsular* ligament by a synovial bursa ; above, the str aight head 
of the Rectus and Gluteus minimus, the latteu* being closely adhererrt to the 
capsule; intei'nally, the Obturator externus and Pectineus ; behind, the Pyriformis 
Gemellus superior, Obturator internus, Gemellus iirferioi*, Obturator externus, and 
Qiiadratus f<.*moris. 

The Arteries supplying the joint are derived from ihe obturator, sciatic, in- 
ternal circumflex and gluteal. 

The Nerves are articular branches from the sacral plexus, great sciatic, obtu- . 
rator, and accessory obtvu’ator nerves. 

Actions. The movements of the hip, like all ' enarthrodial joints, ai'e very 
extensive; they are, flexion, extension, adduction, abduction, circumduction, and 
rotation. 

* Bigelow on the Hip- Joint. 

t See an interesting paper, ^ On the Use of the Round Ligament of the Hip-Joint/ by 
Dr. J. Stmthers, JEdinSurgh Medical Journal^ 1858. This ligament is best studied with the 
assistance of a preparation in which the floor of the acetabulum has been removed with a 
trephine, and the ligament exposed by cleaning away the fat. Mr. Savory, without denying 
the other uses attributed to this ligament, says that it is always made tense in the upright 
position, and is still further tightened in standing on one leg ; and therefore be maintains 
that its main function is to suppbrt the weight of the body, and distiibute its pressure 
equally over the whole surface of the acetabulum and head of the femur. Lancet^ May ^3, 
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The hip-joint presents a veiy striking contrast to the other great enarthrodial 
joint — the shoulder — in the much more complete mechanical arrangements for its 
security and for the limitation of its motions. In the shoulder, as we have seen, the 
head of the humerus is not adapted at all in shape to the glenoid cavity, and is 
hardly restrained in any of its ordinary movements by the cai)siilar ligament. In the 
hip-joint, on the contrary, the head of the femur is closely fitted to the acetabulum 
for a distance extending over nearly half a sphere, and at the margin of tlie bony 
cup it is still more closely embraced by the ligamentous ring of the cotyloid ligament, 
.so that the head of the femur is held in its place by that ligament even when 
the fibres of the capsule have been quite divided (Humphry). The anterior por- 
tion of the capsule, descril)od as the ilio-femoral or accessory ligament, is the 
strongest of all the ligamenta in the body, and is put on the stretch by any attempt 
to extend the femur beyond a stmight line with the trunk. That is to say, this 
ligament is the chief agent in mainbxining the erect position without muscular 
fatigue, the action of the extensor muscles of the buttock being balanccnl by the 
tension of the ilio-femoral and ca])sular ligaments. The ^security of the joint is 
also provided for by the two bones lieing directly united through the ligamentum 
teres. Flexion of the hip-joint is arix^sted by the soft parts of the thigh and abdomen 
being brought into contact ; * extension by the tension of the ilio-femoral ligament 
and front of the capsule; adduction by the n])por part of the accessory ligament 
and of the capsule, and in the flexed position of the limb by the ligamentum teres ; 
al>duction by the lower portion of tlie ilio-femoral ligament and of the cnpsifle; 
rotation outwards by the front pari of the caj>sule, and the ligamentum teres, and 
rotation inwards by the back pai*t of the capsule. 


11. Knee Joint. 


The knee is a ginglymus, or hingo-joini ; the Ixmos entering into its formation 
are, the condyles of the femur above, the head erf the tibia below, and the patella 
ill front. The articular surfaces are covered with cartilage, and connected to- 
gether by ligaments, some of which are place ! on the exterior of the joint, whilst 


otliers occupy its interior. 

Exterior Ligaments. 

Anterior, or Ligamentum Pa- 
tellae. 

Posti^rior, or Ligamentum ^fos- 
ticum Winslowii. 

Iniemal Latei\al. 

Two External Lateral. 
Capsular. 


Interior Ligaments. 

Anterior, or External Crucial. 
Posterior, or Internal Ciaieial. 
Two Semilunar Fibro- cartilages. 
Ti*jinsvei*.se, 

Coronary. 

Ligamentum mucosiim. 
Ligamenta alaria. 


The Anterior Ligomient^ or Ligamentum PateUxe (fig. 141), is that portion of 
the common tendon of the extensor muscles of* the thigh which is continued from 
the patella to the tuliercle of the tibia., .supplying the place of an anterior ligament. 
It is a strong, flat, ligamentous l^and, about three inches in length, attached, above, 
to the apex of the patella and the rough depression on its posterior surface ; below 
to the lower part of the tul^erosity of the tibia ; its superficial fibi es being continuous 
across the front of the patella with those of the tendon of the Quadriceps extensor. 
Two synovial bursae are connected with this ligament and the patella; one is inter- 
posed 1)etween the patella and the skin covering its anterior surface ; the other of 
small size, between tho ligamentum patellae and the upper part of the tuberosity 
of the tibia. The posterior surface of this ligament is sepamted above from the 
knee-joint by a large mass of adipose tissue ; its lateral margins are continuous 
with the aponeuroses derived from the Vasti muscles. 

* The hip-;}oint cannot be completely flexed, in niost^ persons, without at the same time 
flexing the knee ; on account of the shortness of the ham-string muscles. Oleland, Jbapvi. ^ 
Anat. and Phys. No, I. Old Series, p, 87. 
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The Posterior Ligament^ Ligamentum Posticum Winslowii (fig. 142), is a broad^ 
flAt, fibrous band, which covers over the whole of the back part of the joint. It 
consists of a central and two lateral portions, the latter formed chiefly of vertical 

141. — Right Knee-Joint. Anterior View. 142. — Right Knee-«Toint. Posterior View. 




fibres, which nrise above from the condyles of the femur, and ore connected below 
with the back j^art of the head of the tibia, being closely united with the tendons of 
the Gastrocnemius, Plantaris, and Popliteus muscles ; the central portion is foraied 
of fasciculi, oblirjuely directed and separated from one another by apertures for the 
passage of vessels and nerves. The strongest of these fasciculi is derived from the 
tendon of the Semi-membranosus, and passes from the back part of the inner 
tuberosity of the tibia, obliquely upwards and outwards to the back part of the outer 
condyle of the femur. The |X)stetior ligament forms part of the floor of the popliteal 
space, and the popliteal artery rests upon it. 

The Interned Lateral Ligament is a broad, flat, membranous band, thicker 
behind than in front, and situated ntMirer to the back than the front ^ of the joint; 
It is attached, above, to the inner tuberosity of the femur ; below, to the inner 
tuberosity and inner surface of the shaft of the tibia, to the extent of about two 
inches. It IS crossed, at its lower part, by the aponeurosis of the Sartorius, and 
tlie tendons of the Gracilis and Semitendinosus muscles, a synovial bursa being 
interposed. Its deep surface covers the anterior portion of the tendon of the Semi- 
membniiiosus, th^ synovial membrane of the joint, and the inferior internal arti- 
cular artery and nerve ; it is intimately adherent to the internal semilunar flbrb- 
cartilage. 

The Long External Lateral Ligament is a strong, rounded, fibrous cord, situated 
nearer to the back than the front of the joint. It is attached, above, to the outer 
tuber^ity of the lemur ; below, to the outer part erf the head of the fibula. Its mder 
mfrfaUk is eoverad by the tendon of the Biceps, which divides at its insertion iiiio 
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two parts, separated by the ligament. The ligament has, passing beneath it, the 
tendon of the Popliteus muscle, and the inferior external articular vessels and nerve. 

The Short External Lateral Ligament is an accessory bundle of fibres, placed 
behind and parallel with the preceding ; attached, above, to the lower part of the 
outer tuberosity of the femur ; below, to the summit of the styloid process of the 
fibula. This ligament is intimately connected with the capsular ligament, and 
has, passing beneath it, the tendon of the Popliteus muscle. 

The Gapsvlar Ligament consists of* an exceedingly thin, but strong, fibrous 

membrane, which fills in the intervals 
left by the preceding ligaments. It is 
attached to the femur immediately above 
its articular surface ; below, to the upper 
border and sides of the patella and *the 
margins of the head of tlie tibia and inter- 
ai'ticular cartilages, and is continuous 
behind with the posterior ligament. This 
membrane is strengthened by fibrous ex- 
pansions, derived from the fascia lata, 
from the Vasti and Ciaireus muscles, and 
from the Biceps, Sartoriiis, and tendon of 
the Semimembranosus. 

The Crucial are two interosseous liga- 
ments of considerable strength, situated 
in the interior of the joint, nearer its 
posterior than its anterior part. They 
are called crucial^ because they cross e^^ch 
other, somewhat like the lines of the 
letter X ; and have received the names 
anterior and posterior, from the position of 
their atbichment to the tibia. 

The Anterior or External Crucial. Liga- 
ment (fig. T43), smaller than the posterior, 
is attached to the inner side of the depres 
sion in front of the spine of the tibia, 
being blended with the anterior extremity 
of the external semilunar fibro-cartilage, 
and passing obliquely upwards, back- 
wards, and outwards, is inserted into the 
inner and back part of the outer condyle of the femur. 

The Posterior at Internal Crucial. Ligament is larger in size, but less oblique in 
its dii-ection than the anterior. It is attached to the back part of the depression 
behind the spine of the tibia, to the popliteal notch, and to the posterior exti'emity 
of the external semilunar fibro-cartilage ; and passes upwards, forwards, and in- 
wards, to be inserted i^to the outer and foie-part of the inner condyle of the femur. 
As it crosses the anterior crucial ligament, a fasciculus is given off from it, which 
blends with the posterior part of that ligament. It is in relation, in front, with 
the anterior crucial ligament ; behind, with the Hgainentum posticum Winslowii. 

The Semilunar Fibro-CartUages (fig. 144) are two crescentic lamellae, which are 
attached to the margins of the head of the tibia, and serve to deepen its surface for 
articulatioti with the condyles of the femur. The circumference of each cartilage is 
thick and convex ; the inner free border, thin and concave. Their upper surfaces 
are concave, and in relation with the condyles of the femur ; their lower surfaces 
are |Iat, and rest upon the head of the tibia. Each cartilage covers nearly the outer 
two-thirds of the corresponding articular surface of the tibia, leaving the.inner 
third uncovered; both surfaces are smooth, and invested by synovial membrane. 

The SemHuncfr Fibro-CartUage is nearly semicircular in Ibrm, a little 

l^oaagated from before backwards, and broader behind than in front ; its convex 
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border is united to the internal lateral ligament, and to the head of the tibia, 
by means of the coronary ligaments ; its anterior extremity, thin and pointed, is 
firmly implanted into a depression in front of the inner articular surface of the 
tibia ; its posterior extremity into the depression behind the spine, between the 
attachment of the external cartilage and posterior crucial ligament. 

The External Semilmiar Fihro-CartUage forms nearly an entire circle, covering 

a larger portion of the arti- — Head of Tibia, with Semilunar Cartilages, etc. 

cular surface than the in- Seen from above. Right Side, 

temal one. It is grooved 
on its outer side, for the 
tendon of the Popliteus 
muscle. Its circximference 
is held in connection with 
the head of the tibia, by 
means of the coronary liga- 
ments ; and its two ex1&*e- 
mitios are firmly implanted 
in the depi'essions in front 
.and behind the spine of the 
tibia. These exti*emitios, 
at their insertion, are in- 

terposoil between the at- . 

tacliments of the internal cartilage. The external semilunar fibro-cartifage gives 
off from its anterior border a fasciculus, which forms the transverse ligament. By 
its anterior extremity^ it is continuous witli the anterior crucial ligament. Its 
posterior extrem/Uy divides into three slips ; two of these pass upwards and forwards, 
and are inserted into the outer side of the inner tuberosity of the tibia, one in front, 
the other beliind the -posterior cruchil ligament; the third fasciculus is inserted 
into the back part of the anterior crucial ligiiiuent. 

The Transverse Lig ament is a band of filmis, which pfisses transveivsely from the 
anterior convex margin of the external semilunar cartilage to the anterior extremity 
of the intemal cartilage ; its thickness varies considerably in different subjects. 

The Coronary Li/^ aments consist of niimei'ous short fibrous bauds, which con- 
nect the ctmvex border of the semilunar cartilages with the circumference of the 
head of the tibia, and with the other ligaments surrounding the joint. 

The Synovial membrane of the knee-joint is the largest and most extensive in 
the body. Commencing at the upper border of the patella, it forms a huge c?/7- 
de-sac beneath the Extensor tendon of the thigh : this is sometimes replaced by a 
synovial bursa interposed between the tendon and the front of the femui% which 
in some subjects communicates with the synovial membrane of the knee-joint by 
an orifice of variable size. On each side of the patella, the synovial membrane 
extends beneath the aj^oneurosis of the Vasti muscles, and more especially beneat;h 
that of the Vastus internus ; and, below the patella, it is separated from the 
anterior ligament by a considerable quantity of adipose tissue. In tliis situation 
it sends off a triangular prolongation, containing a few ligamentous fibres, which 
extends from the anterior part of the joint below the patella, to the front of the 
intercondyloid notch. This fold has been termed the ligamentum mucosum. 
The ligamenta alaria consist of two fringe-like folds, which extend from the sides 
of the ligamentum mucosum, upwards and outwards, to the sides of the patella. 
The synovial membrane invests the semilunar fibro-cortilages, and on the back 
part of the external one forms a cul-de-sac between the groove on its surface, and 
the tendon of the Popliteus ; it is continued to the articular surface of the tibia ; 
surrounds the crucial ligaments, and the inner surface of the ligaments which 
enclose the joint ; lastly, it approaches the condyles of the femur, and from them 
is continued on to the lower part of the front of the shaft. The pouch of synovial 
membrane between the Extensor tendon and front of the femur is supported^ 
during the movements of the knee, by a small muscle, the SuberurfiBUS, which 
• inserted into it. 
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The Arteries supplying the joint are derived from the anastomotic branch of 
the femoral, articulai' bi’anches of the popliteal, and i^eciirrent branch of the 
anterior tibiaL 

The Nerves are derived from the obturator, anterior crural, and external and 
internal popliteal. • 

Actions. The knee-joint allows of movements of flexion and extension, and of 
slight rotjition inwards and outwards. The complicated mechanism of this joint 
renders it necessary to study each of these movements separately, pointing out 
incidentally the functions of each of the pnncipal components of the joint. The 
tibia executes a i*otatory movement during flexion around an imaginary axis drawn 
transversely tlirough its up];>er end. This causes a change in tlu^ aj:)position of the 
tibia and femur. Thus, in extreme extension, it is the anterior ])ortion of the tibia 
which is in contact with the femur ; in the semiflex(Ml position, its middle ; in com- 
plete flexion, its posterior edge.* Also, during flexion the articular surface of the 
tibia, covered by the interarticular cartilages, glides backwards on the femur. The 
patella is attached by the inoxtensiblo ligamentum patell^ to the tubercle of the 
tibia, and as the tibia glides backwards, the patella fills more and more into the 
intercondyloid notch of the femur. The ligamentum patellaj is put on the stretch 
during flexion, as is also the posterior crucial ligament in c^xtnune flexion. The 
oth(U' ligaments are all relaxed by flexion of the joint, though the relaxation of the 
anterior crucial ligament is very trifling. In jjai-thil flexion, before the liga- 
mentum patella) comes upon t]jC3 sti-etch, and wliile both crucial ligaments are 
somewhat relaxc'd, some rotation of ihe joint is ])ermittcil. Fk^xion is only checked 
during life by the contact of the leg witli the thigh. In extrnsion, the ligamentum 
patella) becomes relaxed, and, in extreme extension, completely so, so as to allow free 
lateral movement to the patella-, which then rests on the front of the condyles of the 
femur, llie other ligaments are all on the stretch. When the limb has been brought 
into a straight line extension is chocked, mainly by the tension of the posterior crucial 
liga.ment. The movements of rotation of w^hich the knee is susceptible are permitted 
in the ^emifloxed condition by the partial relaxation of both crucial ligaments, as 
well as the lateral ligaments, llotation inwards (or pronation of the leg) is checked 
by the anterior crucial ligament. The chief agent in efiecting this movement is the 
Popliteus muscle, llotation outwards (or supination) is chocked by the posteiior 
crucial ligament. It is effected mainly by the Biceps. The n^ain function of the 
crucial ligaments is to act as a direct bond of union between the tibia and femur, 
preventing the former bone from being Ciirried too far backwards or forwards. 
They also assist the lateral ligaments in resisting any lateral bending of the joint. 
The interarticular cartilages are intended, as it seems, to adapt the surface of the 
tibia to the shape of the fennir to a certain extent, so as to fill up the intervals 
which would otherwise be left in the vaiying positions of tlie joint, and to interrupt 
tlie jars which would be so frequently transmitted up the limb in jumping or falls 
on the feet.t The patella is a great defence to the knee-joint from any injury in- 
flicted in front, and it distributes upon a largo and tolerably even surface during 
kneeling the pressure which would otherwise fall upon the prominent ridges of 
the condyles : it also affords leverage to the Quadriceps extensor muscle to act upon 
the tibia, and Mr. Ward has pointed out J how this leverage varies in the various 
positions of the joint, so that the action of the muscle produces velocity at the ex- 
pense of force in the commencement of extension, and on the contrary, at the close 
of extension tends to diminish the velocity, and therefore the shock to the ligaments ; 
whilst in the standing position it draws the tibia powerfully forwards, and thus 
maintains it in its place, 

* See Plate XLVII. in IIumphet, on The Skeleton. 

* t Prof. Humphry teaches that the interarticular cartilages do not follow the movements 
of the tibia in pronation and supination ; so that these movements take place between the 
tibia and the cartilages, while the chief movements of the joint might be said td take plede 
between the cartilages and the femur. If this he soj it would establish an interesting analogy 
with other joints (such as the lower jaw) in which interarticular cartilnges are present. 

' t * Human Osteology,^ p. 405. 
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The folds of synovial membrane and the fatty processes contained in them act, 
as it seemis, mainly as padding to fill up interspaces and obviate boiicuSsiohs. 

The burssB in connection with the synovial membrane will be found d^ribed 
with the regional anatomy of the popliteal space. 

III. Articulatvons between the Tibia and Fibula. 

The ai’ticulations between the tibia and fibula are effected by ligaments which 
connect both exti’emities, as well as the shafts of the bones. They may, con- 
sequently, be subdivided into three sets: — i. The Superior Tibio-Fibular articula- 
tion. 2. The Middle Tibio-FibuLar articulation. 3. The Inferior Tibio-Fibular 
ar*ticuilaiion. 

1. Superior Tibio-Fibular Articulaton. 

This articulation is an artlirodial Joint. The contiguous surfaces of the bones 
present two flat oval facets covered with cartilage, and connected together by 
the following ligaments — 

Anterior Superior Tibio-Fibular. 

Post(irior Superior Tibio-Fibular. 

The Anterior Snperior Ligament (fig. 143) consists of two or three broad and 
flat bands, whicli pass obliquely upwards and inwards from the head of the fibula 
to tlio outer tuberosity of the tibia. 

The Posterior Snperior Ligament is a single thick and broad band, which passes 
from the back part of the licad of the fibula to the back part of the outer tuberosity 
of the til)ia. It is covered by the tendon of the Popliteus muscle. 

A Synovial Membrane lines tliis articulation, which at its upper and back part 
is occasionally continuous with that of the knee-joint. 

2. Middle Tibio-Fibular Articulation. 

An interosseous membrane extends between the contiguous margins of the tibia 
anil fibula, and separates the muscles on the front from those on the back of the 
leg. It consists of a thin aponeurotic lamina comjiosed of obliijue fibres, which 
pass betwt^en the interosseous ridges on thtj two bones. It is bi'oader above than 
below, and presents at its upptu' part a large oval aperture for the passage of the 
anterior tibial arteiy forwards to the anterior aspect of the leg ; and at its lower 
part an opening for the passage of the anterior pei^oneal vessels. It is continuous 
below with the inferior interosseous ligament ; and is perforated in numerous parts 
for the passage of small vessels. It is in relation in fr*ont with the Tibialis anticus, 
Extensor longus digitorum, Extensor proprius pollicis, Peroneus tertius, and the 
anterior tibial vessels and nerve; beliind, with the Tibialis posticus and Flexor 
longus pollicis, 

3. Inferior Tibio-Fibular Articulation. 

This articulation is formed by the rough convex surface of the inner side of 
the lower end of the fibula, connected with a similar rough surfiice on the outer 
side of the tibia. Below, to the extent of about two lines, these surfaces are 
smooth and covered with cartilage, which is continuous with that of the ankle- 
joint. The ligaments of this joint are — 

Inferior Interosseous. Posterior Inferior Tibio-Fibular. 

Anterior Inferior Tibio-Fibular. Transverse. 

The Inferior Inierosseons Ligament consists of numerous short, strong fibrous 
bands, which pass between the contiguous rough surfaces of the tibia and fibula, 
and constitute the chief bond of union between the bones. This ligament is con- 
tinuous, above, with the interosseous membrane. 

Tim Anterior Injerior Ligament (fig. 146) is a flat, triangulat band of fibras, 
brosD^er below than above, which extends obliquely downwards and outwards 
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l^twoen the ac^aoent margins of the tibia and fibula on the front aspect of the 
articulation. It is in relation, in front, with the Peroneus tertius, the aponeurosis 
of the leg, and the integument; behind, with the inferior interosseous ligament; 
and lies in contact with the cartilage covering the astragalus. 

The Posterior Inferior Ligament^ smaller than the preceding, is disposed in a 
similar manner on the posterior surface of the articulation. 

The Tra 7 i 8 verse Ligmnent is a long narrow band, continuous with the pre- 
ceding, passing transversely across the back of the joint, from the external 
malleolus to the tibia, a short distance from its malleolar ^.process. Tliis ligament 
projects below the margin of the bones, and forms pai*t of the articulating surface 
for the astragalus. 

The Synovial Membrane lining the articular surface is derived from that of the 
ankle joint. 

Actions. The movement permitted in these articulations is limited to a veiy 
slight gliding of the articular surfaces one upon anotlier. ♦ 

IV. Ankle-Joint. 

The Anlde is a ginglymus or hinge joint. The bones entering into its forma- 
tion are the lower extremity of the tibia and its malleolus, and the external 
niallooliis of the fibula. These bones are united above, and foim an arch, to 
receive the upper convex surface of the astragalus and its two lateral facets. The 
bony surfiices are co\'ored with cartilage, and connected together by the following 
ligaments : — 

Anterior. Internal Lateral. 

External Lateral. 

The Anterior or Tihio-iarsal Ligament (fig. 145) is a broad, thin, membranous 
layer, attached, above, to the margin of the articular surface of the tibia ; below, 

145. — Ankle-joint : Tarsal and Tarso-Metatarsal Articulations, Internal View. Right Side. 



to the margin of the astragalus, in front of its articular surface. It is in relation, 
in front, with the Extensor tendons of the toes, with the tendons of the Tibialis 
antious and Peroneus tertius, and the anterior tibial vessels and nerve; behind, it 
lies in contact with the synovial membrane. 
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The Internal Lateral or Deltoid Ligament consists of two layers, siipei'ficial and 
deep. The superficial layer is a strong, flat, tiiangiilar band, attached, above, 
to the apex and anterior and posterior l>ordei's of the inner malleolus. The most 
anterior fibres pass fin* wards to be inserted into the scaphoid ; the middle descend 
almost per|jen(licularly to be inserted into the os calcis ; and the posterior fibres 
pass backwards and outwards to be attached to the inner side of the astragalus. 
The deeper layer consists of a short, thick, and strong fasciculus, wliich [)asses 
from the apex of the malleolus to the innei* surface of the astragalus, below the 
articular sui'face. This iigaincnt is covered by the tendons of the Tibialis posticus 
and Flexor loiigus digitorum muscles. 

The External Lateral Ligamenl (fig. 146) consists of three hisciculi, taking 
different directions, and s<iparated by distinct intervals ; for which reason^ it is 
described by some anatomists as three distinct ligaments.^ This would seem the 
preferable description, were it not that the old nomenclature has p.assed into 
general use. ‘ 

146,— Ankle-Joint : T^irsal nncl Tarso-Metatarsal Articulations. External View. Right Side. 



The anterior fascierdus, the shortest of the three, j>‘isses from the anterior margin 
of the summit of the external malleolus, downwards and forwards, to the astragalus, 
in fi’ont of its external aHicular facet. 

The posterior fasciculus, tlie most deeply seated, piisses from the depiTjssion at 
the inner and buck part of tlie external malleolus to the astragalus, behind its ex- 
ternjil malleolar facet. Its fibres are almost horizontal in direction. 

The middle fasciculus, the longest of the thrtio, is a narrow rounded cord, pftssing 
from the apex of the external malleolus dowix wards and slightly backwards to 
the middle of the outer side of the os calcis. It is covered by the tendons of the 
Peroneus longus and brevis. 

Tbei^ is no posterior ligament, its place being sui)plied by the tiunsverse liga- 
ment of the inferior tibio-fibular articulation. 

The Synovial Membrane invests the inner suiftice of the ligaments, and sends 
a duplicature upwards between the lower extremities of the tibia and fibula for a 
short distance. 

Bdoltmis, The tendons, vessels, and nerves in connection with tho joint ore 
* IIunrnRr, on The Skdetm, p. 559. 
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in front, from within outwards, the Tibialis anticus. Extensor proprius pollicis, 
anterior tibial vessels^ anterior tibia! nerve, Exiensor communis digitorum, and 
Peroneus teitius ; behind, from within outwards, Tibialis posticus, Flexor longus 
digitorum, posterior tibial vessels, posterior tibial nerve, Flexor longus poUicis; 
and, in the groove b^iind the external malleolus, the tendons of the Peroneus 
longus and brevis. 

The Arteries supplying the j<ADt are derived from the malleolar branches of the 
anterior tibial and peroneal. 

The Nerves are derived from the anterior tibial. 

Actions, The movements of the joint are limited to flexion and extension. 
There is no lateral motion ; the astragalus being embraced by the two malleoli, and 
held secui-ely in its place in ^all positions of the foot. Of these the external 
malleolus is longer than tlie internal, and is situated further backwards, an 
arrangement which Prof. Humphry connects with the direction in which the 
weight of the body appears to be transmitted to each side of, the foot when planted on 
and luised off the ground.* The lower tibio-fibular joint and the elasticity of the 
fibula permit of some separation of the two bonas in flexion and extension of the 
limb, corresponding to the varying size of the surface of the d^tragalus ; the latter 
is considerably wider in front than behind (fig. 113, p. 135) in order to resist the 
tendency to dislocation of the foot backwards in alighting on the toes. Of the 
ligaments, the internal, or deltoid, is of very great power — so much so that it 
usually lesists a force which fractures the process of bone to which it is attached. Its 
middle portion, together with the middle fasciculus of the external lateral ligament, 
binds the bones of the leg firmly to the foot and resists displacement in eveiy 
direction. Its anterior and posterior fibres limit extension and flexion of the foot 
respectively, and the anterior fibres also limit abduction. The posterior portion 
of the external lateral ligament assists the middle portion in resisting the dis- 
placement of 'the foot backwards, and deepens the cavity for the reception of the 
astragalus. The anterior fasciculus is a security against the displacement of the 
foot forwards, and limits extension of the joint. The movements of abduction and 
adduction of the foot, together with the minute changes in form by which it is 
applied to the ground or takes hold of an object in climbing, &c., are effected in 
the tarsal joints ; the one which enjoys the greatest amount of motion being that 
between the astragalus and os calcis l^hind, and the scaphoid and cuboid in front. 
This is often called the transverse tarsal joirUf and it, with the subordinate joints of 
the tarsus, can replace the ankle-joint in a great measure when the latter has 
become ankylosed. 

V. Articulations of the Tarsus.^ 

These articulations may be subdivided into three sets: — i. The articulations of 
the first row of tarsal bones. 2. The articulations of the second row of tarsal bones. 
3 . The articulations of the two rows with each othei*. 

I. Articulations of the First Bow op Tarsal Bones. 

The articulations between the astragalus and os calcis are two in number — 
anterior and posterior. They are arthrodial joints. The bones are connected 
together by three ligaments : — 

External Calcaneo-Astragaloid. Posterior Caloaneo-Astragaloid. 

Interosseous. 

The External Calcaneo-Aatragaloid Ligament (fig. 146) is a short strong fasci- 
culus, passing from the outer surface of the astiagalus, immediately beneath its 
external malleolar facet, to the outer surfSsuse of the os calcis. It is pla^ in front of 

* The fret should be remembered in operative surgery. Thus the anU^j^t is more 
easily opened at the inside than the outside, in conseciuence of the relative dxertaem of the 
interim mallecdus. Agsi^ in the flaps for Syme’s amputation, if the knifr is carried 

as &r upwards and forwards as the point of thd inner malleolus, the posterior flap will 
unmanageably long, mid great difficulty will be found in reflecting it over the os osMa ^ ' 
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i|^0 middle fisusciculus of the external latorai ligament of the ankle-joixit, with the 
fibres of which it is parallel. 

The Posterior Caicw^mhAstretgaloid Ligament (fig, 145) connects the posterior 
extremity of the astragalus with the upper contiguous surface of the os calcis; it 
is a short narrow band, the fibres of which ai’e directed obliquely backwards and 
inwards. 

The iTvterosaeoibs Ligameni forms the chief bond of union between the bones. 
It consists of numerous vertical and oblique fibres, attached by one extremity to 
the gix>ove between the articulating surface of the astragalus ; by the other, to a 
corresponding depression on the upper surface of the os ealcis. It is very thick 
and strong, being at least an inch in breadth from side to side, and serves to unite 
the os calcis and astragalus solidly together. 

The Synovial Membr ernes (fig. 148) are two in number : one for the posterior 
calcaneo-astragaloid articulation ; ' a second for the anterior calcaneo-astragaloid 
joint. The latter synovial membrane is continued forwards between the contiguous 
surfaces of the astragalus and scaphoid bones. 

2. Articulations of the Second Row of Tarsal Bones. 

The articulations between the scaphoid, cuboid, and throe cuneiform are efibeted 
by the following ligaments : — 

Dorsal. Plantar. 

Interosseous. 

The Dorsal Ligaments are small bands of parallel fibres, which pass fmm each 
bone to the neighbouring bones with which it articulates. 

The Plantar Ligaments have the same ariungement on th(^ plantar surface. 

The Intero 88 eo%is Ligaments aie four in number. They consist of strong toans- 
vei’se fibres, which pass between the rough non-articular surfaces of adjoining bones. 
There m one between the sides of the scaphoid and cuboid ; a second between the 
internal and middle cuneiform bones ; a third iKstween the middle and external 
cuneiform j and a foui-th between the external cuneiform and cuboid. The scaphoid 
and cuboid, when in contact, present each a small articulating facet, coveitjd with 
cartilage, and lined either by a separate synovial membrane, or by an oflset from 
the great tarsal synovial membiune. 


3. Articulations of the Two Rows of the Tarsus with each other. 

These may be conveniently divided into three sets. The joint between the o« 
calcis and the cuboid. The ligaments connecting the os calcis with the scaphoid. 
The joint between the astragalus and the seaxihoid. 

The ligaments connecting the os calcis with the cuboid ai’c four in number : — 


Dorsal. 

Plantar. 


{ Superior Calcanoo-Cuboid. 

Internal Oalcaneo-Cuboid (Intei'osseous). 

{ Long Oalcaneo-Cuboid. 

Short Calcaneo-Cuboid. 


The Superior Calcaneo^Cvhoid Ligament (fig. 146) is a thin and narrow fascia 
cuius, which passes between the contiguous surfaces of the os calcis and cuboid, on 
the dorsal surface of the joint. 

The Internal Calcaneo-Cuboid (Interosseous) Ligament (fig. 146) is a short, but 
thick and strong, band of fibres, arising from the os calcis, in the deep hollow 
which intervenes betw^n it and the astragaUis; and closely blended, at its origin, 
with the superior calca-neo-scajihoid ligament. It is inserted into the inner ride, 
of the cuboid bone. I^is ligament forms one of the chief bonds of union between 
tiiO first and second row of the tarsus, 

' T]|e Long Ccdmneo-Cvlold (fig. 147), tiie more superficial of the two {fiiebtar 
the longest of all the ligaments of ihe tamUs : it is attached to the 
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under surface of the oe calcis, from uear the tuberosities, as far forwards as the 
anterior tubercle ; its fibres pass forwai^ls to be attached to the ridge on the undei* 
surface of the cuboid bone, the more superficial fibres being continued onwards to 
the bases of the second, third, and fourth metatarsal bones. This ligament crosses 
the groove on the under surface of the cuboid bone, converting it into a canal for 
the passage of the tendon of the Peroneus longus. 

The Short Calcaneo-Guboid Ligament lies nearer to the bones than the preceding, 
from which it is separated by a little areolar adipose tissue. It is exceedingly 
broad, about an inch in length, and extends from the tubercle and the depression 
in front of it on the fore part of the under surface of the os calcis, to the inferior 
surface of the cuboid bone behind the peroneal groove. A separate synovial mem- 
bi*ane is found dn the calcaneo-cuboid articulation. 

The ligaments connecting the os calcis with the scaphoid are two in number : 

Superior Calcaneo-Scaphoid. Inferior Calcaneo-Sctiphoid. 

The Superior Calcaneo-Scaphoid (fig. 146) arises, as already mentioned, with the 
internal calcaneo-cuboid in the deep hollow between the astragalus and os calcis ; 
it passes forwai‘ds from the inner side of the anterior extremity of the os calcis to 
* the outer side of the scaphoid bone. These 

14/. — Ligameuts of Plantar surface of ligaments resemble the letter Y, being 

^ ® blended together behind, but separated 

in fi*ont. 

The Inferior Calcaneo-Scaphoid (fig. 
147) is by far the larger and stronger of 
the two ligaments of this articulation ; it 
is a broad and thick band of fibres, which 
passes forwards and inwards from the 
anterior and inner extremity of the os 
calcis to the under surface of the scaphoid 
bone. This ligament not only sdtves to 
connect the os calcis and scaphoid, but 
supports the head of the astragalus, form- 
ing part of tlie aHicular cavity in which 
it is received. The xipper surface is lined 
by the synovial membrane rontinued from 
the anterior ctilcaneo-asti’agaloid articu- 
lation. Its wtuler surface is in contact 
with the tendon of the Tibialis posticus 
muscle.^ 

The articulation between the astm- 
galus and scaphoid is an ai-throdial joint : 
the rounded head of the astragalus being 
received into the concavity formed by the 
posterior surface of the scaphoid, the 
anteiior articulating surface of the calca^ 
neum, and the upper surface of the calca- 
neo-scaphoid ligament, which fills up the 
triangular interval between those bones. 
The only ligament of this joint is the 
superior astragalo-scaphoid, a broad band, 
which passes obliquely forwiu:ds from the 
nOck of the astragalus to the superior surface of the scaphoid bone. It is thin and 
weak in texture, and covered by the Extensor tendons. The inferior calcaneo* 
scaphoid supplies the place of an inferior ligament. , 

The Synovial Membrane which lines the joint is continued forwards from the 

Hancock descrflfes'aii extension of this ligament upwards on the inner side of 
footi whiob i^omidetes the sooket of the joint ui that direction. Zoneef, x 866, voL i. p. 
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anterior oalcaneo-eatra|;aloid articulation. This articulation penults of oonriderable 
mobility; but its feebleness is such as to allow occasionally of dislocation of the 
astragalus. 

The Synovicd Memhromets (fig. 14S) found in the articulations oC the tarsus, are 
four in number: one for the posterior oalcaneo-astragaloid articulation; a second 
for the anterior calcaneo-astragaloid and astragalo-scaphoid articulations ; a third 
for the caleaneo-cuboid articulation; and a fowrth for the articulations of the 
scaphoid with the three cuneiform, the three cimeiform with each other, the 
external cuneiform with the cuboid, and the middle and external cimeiform with 
the bases of the second and third metatarsal bones. The prolongation which lines 
the metatarsal bones passes forwards between the external and middle cuneifcnrm 
bones. A small synovial membrane is sometimes found between the contiguous 
surfaces of the scaphoid and cuboid bones. 


148. — Oblique Section of the Articulations of the Tarsus and Metatarsus. 
Showing the Six Synovial Membranes. 



Acdvom. The movements permitted between the bones of the first row, the 
astragalus and os calcis, are limited to a gliding upon each other from before 
backwards, and from side to side. The gliding movement which takes place 
between the bones of the second row is very slight, the articulation between the 
scaphoid and cuneiform bones being more moveable than those of the cuneiform 
with each other and with the cuboid. The movement which takes place between 
the two rows is more extensive, and consists in a sort of rotation, by means of 
which the sole of the foot may be slightly flexed, and extended, or carried inwards 
and outwards. 


VI. Tarso-Metataesai. Articulations. 

These are arthrodial joints, l^e bones enteidng into their formation aie four 
tarsal bones, viz., ihe internal, middle and external cuneiform, and the cuboid, 
which articulate with the metatarsal bones of the five toes, llie metatarsal bone 
of the great toe articulates with the internal cunriform; that of the second is 
deeply wedged in between the internal and external cuneiform, resting against the 
middle cuneiform, and being the most strongly articulated of all the metatarsal 
bones; the third metatarsal articulates with the extremity of the extexiial cunei- 
form ; the fourth with the cuboid and exteriial cuneiform ; and the fifth with 
the qiboid. The articular surfaces are covered with cartila^, lined by synovial 
membrane, and connected ‘together by the following ligaments > 

Dorsal. Plantar. 

Interrosseous. 

^e Dorset lAgamemts consist of strong, flat, fibrous baifis, which connect the 
i»rfll|d with the metatarsal bones. The first metatarsal is connected to the internal 
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cuneiform by a single broad, thin, fibrous band ; the second has three dorsal 
ligaments, one from each cuneiform bone; the third has one from the external 
cuneiform ; and the fourth and fifth have one each from the cuboid. 

The IHantar Ligaments consist of longitudinal and oblique fibrous bands con- 
necting the tarsal and metatarsal bones, but disposed with less legularity than on 
the dorsal surface. Those for the first and second metahirsal are the most strongly 
marked ; the second and third metal ai*sal receive strong fibrous bands, which pass 
obliquely across from the internal cuneiform ; the ]:»]antar ligaments of the fourth 
and fifth metatarsal consist of a few scanty fibres derived from the cuboid. 

The InterosscA^vs Lvjann^nls are three in number* : internal, middle, and external. 
The internal one passes from the outer extr emity of the internal cuneiform to the 
adjacent angle of the second metatiirsal. The middle one, less strong than the 
]>T*eceding, connects the exteiTial cuneiform with the adjacent angle of the second 
metatarsal. The external interosseous ligament connects the outer angle gf the 
external cuneiform with the adjacent side of the third metatarsal. 

The t^ynovial Membranes of these articulations are three in numlrer : one for the 
mctivtarsal bone of the great toe, with the internal cuneiform ; one for the second 
and third metatarsal bones, with the middle and external cuneiform ; this is a part 
of th <3 great tarsal synovial membrane; and one for the fourth and fifth metatarsal 
bones with the cuboid. The synovial inembrjuies of the tarsus and metatarsus are 
thus seen to bo six in number (fig. 148). 

Ahticulations of the Metatarsal Bones with each other. 

Tlic bases of the metatarsal bones, except tlio first, are connected together by 
doisal, plantar, and interosseous ligaments. The dorsal and li<j aments 

}Kiss from one metataiml bone to another. The interosseous lujaments lie deeply 
between the I’ough non-aiticular portions of their latiu*al suifaces. The articular 
surfaces arc covered with cartilage, and provided with synovial membrane, con- 
tinued forwards from the tai’so-metatarsal joints. The digital extremities of the 
metatarsal bones are united })y the tiansverse metatarsal ligament. It connects 
the great toe with the rest of the metjxtarsjjil bones ; in this respect it diflers from 
tlie transvei'se ligament in the hand. 

Actions. The movement permitted in the tjirsal ends of the metatarsal bones is 
limited to a sliglit gliding of the articular sui-facos upon one another ; considerable 
motion, however, takes place in the digital extremities, 

VII. Mrtatarso-Phai.angeal Articulations. 

Tho heads of the metatarsal bones n.i*e connected wdth the concave ai*ticidar 
surfaces of tho lii*st phalanges by the following ligaments : — 

Plantar. Two Latci’al. 

Their arrangement is precisely similar to the corresponding 2)arts in the hand. 
The expansion of the Extensor tendon supplies the place of a doiml ligament. 

Actions. Tho movements ijermitied in the metatai'so-phalaugeal articulations 
ai*e flexion, extension, abduction, and adduction. 

VIII. Articulations op the Phalanges. 

Tlie ligaments of those articulations are similar to those found in the liand; 
each j^air of phalanges being cronnected by a plantar and two lateml ligaments, 
and their articular surfaces lined by synovial membrane. Their actions are also 
similar. 



The Muscles and Fasciae.^ 


T he Muscles are connected with the bones, cartilages, ligaments, and skin, either 
directly or through the intervention of fibrous sti-uctures, called tendons or 
aponeuroses. Whei*e a muscle is attached to bone or cartilage, the fibres terminate 
in blunt extremities upon the periosteum or perichondrium, and do not come into 
direct relation with the osseous or cartilaginous tissue. Where muscles are con- 
nected with the skin, they either lie as a flattened layer beneath it, or are connecttjd 
with its areolai* tissue by larger or smaller bundles of fibres, as in the muscles of 
the fju;e. 

The muscles vary extremely in their form. In the limbs, they are of con- 
siderable length, especially the moi*e superficial ones, tlie deep ones lx)ing generally 
broad; they siUTouiul the bones, and form an impoi’tant j^rotection to the various 
joints. In the ti iink, they are broad, tiattened, and ex]>anded, forming the paiietes 
of the cavities which they eiuJose ; hence the i-eason of the terms, loTujy broad y 
shorty etc., used in the description of a luuscle- 

Tliero is a considerable valuation in the arrangement of the fibres of cciiain 
muscles with rcferenciC to the tendons to which tlic^y aie attached. In some, the 
fibres are arranged longitudinally, and terminate at either end in a nairovv tcjiidon. 
If tlie fibres converge, like the plumes of a pen, to one side of a tendon, which 
1‘uns the entire length of a muscle, the muscle is said to be }Knniformy as the 
Peronci ; if they convolve to both sides of the tendon, the muscle is called 
bipenniformy as the Rectus femoris ; if they converge from a broad surface to a 
narrow tendinovis point, the muscle is stiid to be radiaieJy as the Temporal and 
Glutei muscles. 

They differ no less in size; the Gastrocnemius forms the chief bulk of the 
back of the leg, and the fibres of the Sartorius aie nearly two feet in length, 
whilst the Stapedius, a small muscle of the internal ear, weighs about a grain, and 
its fibres are not more than two lines in length. 

The names applied to the various muscles have been derived : i, from tljoir 
situation, as the Tibialis, Radialis, Ulnaiis, Peroneius ; 2, fiom their direction, as 
the Rectus abdominis, Obliqui capitis, Transversalis ; 3, from their uses, as Flexors, 
Extensors, Abductors, etc. ; 4, from their shape, as the Deltoid, Trapezius, Rhom- 
boideus; 5, from the number of their divisions, as the Biceps, the Tiiceps; 6, from 
their points of attachment, as the Sterno-6lei do- mastoid, Sterno-hyoid, Stern o-, 
thyroid. 

In the description of a muscle, the term origin is meant to imply its more fixed 
or central attachment ; and the term insertion the moveable point to which the 
force of the muscle is diiwted ; but the origin is absolutely fixed in only a very 
small number of muscles, such as those of the face, which are attached by one 
extremity to the bone, and by the other to the moveable integument ; in the 
greater numbei*, the muscle can be made to act from either exti*emity. 

* Xfie Muscles and Fascise^re described conjointly, in order that the Student may con- 
sider the arrangement of the latter in his dissection of the former. It is rare for the 
student of anatomy in this country to have the opportunity of dissecting the fascice 
separately ; and it is for this reason, as well as from the close connection that exists between 
tba' muscles and their investing aponeuroses, that they are considered together. Some 
graeral observations ^e first made on the anatomy of the muscles and fascisB, the special 
id;si|mriptipn being given in connection with the diflerent regions. 
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In the dissection of the muscles, the student should pay especial attention to 
.the exact origin^ insertiony and actions^ of each, and its moi*e important relations^ 
with surrounding parts. An accurute knowledge of the points of attachment of 
the muscles is of great importance in the determination* of their action. By a 
knowledge of the action of the muscles, the surgeon is able to explain the causes 
of displacement in various forms of fracture, and the causes which produce 
distortion in various deforihities, and consequently, to adopt apprppriate treatment 
in each case. The relations, also, of some of the muscles, especially those in 
immediate apposition with the larger blood-vessels, and the surface-markings they 
produce, should be especially remembered, as they form useful guides in the ap- 
plication of a ligiiture to those vessels. 

Tendons are white, glistening, fibrous cords, varying in length and thick- 
ness, sometimes round, sometimes flattened, of considerable strength, and devoid 
of elasticity. They fjonsist almost entirely of white fibrous tissue, the fibrils of 
which have an undulating coui*se parallel with each other, and are firmly united 
together. They are very sparingly supplied with blood-vessels, the smaller 
tendons presenting in their interior not a trace of them. Nerves also are not 
present in the smaller tendons ; but the larger ones, as the tendo Achillis, receive 
nerves which accompany the nutrient vessels. The tendons consist principally of 
a substance which yields gelatine. 

Aponeuroses are fibrous membranes, of a pearly-white colour, iridescent, 
glistening, and similar in structure to the tendons. They are destitute of nerves, 
and the thicker ones only spai’ingly supplied with blood-vessels. 

The tendons and ajioneuroses are connected, on the one hand, with the mnsclas ; 
and, on the other hand, with the moveable structures, as the* bones, cartilages, 
ligaments, fibrous membranes (for instance, the sclerotic), and the synovial mem- 
branes (sulxjrureeus, subanconeus). Where the muscular fibres are in a direct 
line with those of the tendon or aponeurosis, the two are directly continuous, the 
muscular fibre being distinguishable from that of the tendon only by its striation. 
But where the muscular fibre joins the tendon or aponeurosis at an oblique angle, 
the former terminates, according to Kdlliker, in rounded extremities, which are 
received into corresponding depressions on the surface of the latter, the connective 
tissue between the fibres being continuous with that of the tendon. The latter 
mode of attachment occurs in all the penniform and bipenniform muscles, and in 
those muscles the tendons of which commence in a rnemlu’anoiis form, as the 
Gastrocnemius and Soleus, 

The fasciae {/(tftcia, a bandage) are fibro-areolar or aponeurotic lamina?, of 
variable thickness and strength, found in all I'cgions* of the body, investing the 
softer and more delicate organs. The fascia? have l>een subdivided, from the 
structure which they present, into two groups, fibro-areolar or superficial fasciae 
and aponeurotic or deep fasciajii^ 

The fibro-areoUir fascia is found immediately beneath the integument over 
almost the entire surhice of the body, and is generally known as the superficial 
fascia. It connects the skin with the deep or aponeurotic fascia, and consists oi 
fibro-areolar tissue, containing in its meshes pellicles of fat in varying quantity. 
In the eyelids and scrotum, where adipose tissue is rarely deposited, this tissue is 
very liable to serous infiltration. The superficial fascia varies in thickness in differ- 
ent parts of the body : in the gi'oin it is so thick as to be capable of being subdi- 
vided into several laminae, but in the palm of the hand it is of extreme thinness, and 
intimately adherent to the integument. The superficial fascia is capable of separa- 
tion into two or moi’e layers, between which are found the superficial vessels and 
nerves, and superficial lymphatic glands ; as the superficial epigastric vessels in the 
abdominal region, the radial and ulnar veins in the forearm, the saphenous «reins in 
the leg and thigh; certain cutaneous muscles also are situated in the superficial 
fascia, as the Platysma myoides in the neck, and the Orbicularis paipebrarum around 
the eyelids. This fascia is most distinct at the lower part of the abdomen, the scro- ^ 
turn, perinteum, and extremities; is very thin in those regions where muscular 
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fibres are inserted into the integument, as on the side of the neck, the face, and 
around the margin of the anus ; and is almost entirely wanting in the palms of the 
liands and soles of the feet, where the integument is adherent to the subjacent 
aponeurosis. The superficial fascia connects the skin to the subjacent parts, fixcili- 
tates the movement of the skin, serves as a soft nidus for the passage of vessels and 
nerves to the integument, and retains the warmth of the body, since the adipose 
^tissue contained in its areolee is a bad conductor of caloric. 

The aponeurotic or deep fascia is a dense inelastic unyielding fibrous mem- 
brane, forming sheaths for the muscles,, and affording them broad surfaces for 
attachment. It consists of shining tendinous fibres, placed j)arallel with one another, 
and connected together by other fibres dis})osed in a reticular manner. It is 
usually exposed on the removal of the superficial fascia, forming a strong investment, 
which not only binds down collectively the muscles in each region, but gives a 
separate sheath to each, as wetl as to the vessels and nerves. The fasciae are 
thick in unprotected situations, ns on the outer side of a limb, and thinner on the 
inner side. Aponeuroticc fascifc are divided into two classes, aponeuroses of 
insertion, and aponeuroses of investment. 

The aponeuroses of insertion servo for the insertion of mnscl^. Some of these 
are formed by the expansion of a tendon into an aponeiirosis, as, for instance, the 
tendon of the Sartorius ; others are connected dii*ectly to the muscle, as the 
aponeuroses of the abdominal muscles. 

The aponeuroses of investment form a sheath for the entire limb, as well as for each 
individual muscle. Many af>onouroses, however, servo both for investment end in- 
sertion. Thus the aponeurosis given off* from the tendon of the Biceps of the arm 
near it»jinsertion is continuous with, and partly foi ins, the investing fascia of the 
forearu&^d gives origin to the muscles in this region. The <leep fasciae assist the 
muscleaPUl their action, by the degree of tension and pressure they make upon their 
surface! iind, in certain situations, this is increased and regulated by miistailar 
action, c^,^r instance, by the Tensor vaginjc femoris and Gluteus maximus in the 
thigh, bjJR^e Biceps in the leg, and Palmaris longus in the hand. In the limbs, 
tlie fasciae not only invest the entire limb, but give off* septa, which sopai’ate the 
various muscles, and are attached beneath to the periosteum : these prolongations 
of fasciae are usually spoken of as intermuscular septa. 

The Muscles and Ffiscise may be arranged, according to the general division of 
the body, into those of the cranium, face, and neck ; those of the trunk ; those of tlu) 
upper extremity ; and those of the lower extremity. 


MUSCLES AND FASCIiE OF THE CRANIUM AND FACE. 


The muscles of the Cranium and Face 
to the region in which they are situated. 

1. Cranial Region. 

2. Auricular Region. 

3. Palpebral Region. 

4. Orbital Region. 

5. Nasal Region. 


consist of ten groups, aiTanged according 

n 

6. Siijierior Maxillary Region. 

7. Inferior Maxillary Region. 

8. Intermaxillary Region. 

9. T'^mporo-Maxillary Region. 

10. Pterygo Maxillary Region. 


The muscles contained in each of these groups are the following : — 


I. Cranial Region, 
Occipito-frontalis. 


' 2. Awric/idar Region. 
Attollens aurem. 

aurem. 


as aurem.; 


3. Palpebral Region, 

Orbicularis palpebrarum. 
Corrngator supercilii. 

Tensor Tarsi. 

4, OrhUal Region. 
Levator palpebrae. 

Rectus snpeiior. 
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Rectuft inferior. 

Rectus intemus. 

Rectus externus. 

Obliquus superior. 

Obliquus inferior, 

5. Nasal Region* 
Pyramidalis nasi. 

Levator labii superioris aloeque nasi. 
Dilatator nans posterior. 

Dilatator naris anterior. 

Compressor nasi. 

Compressor narium minor. 

Depressor aloe nasi. 

6. Superior Maxillary Region* 

Levator labii sijDerioris. 

Levator anguli^oris. 

Zygomatieus major. 

Zygomaticus minor 


7. Inferior MaxiUary Region* 

Levator labii inferioris. 

Depressor labii infeiioris. 
Depressor anguli oris. 

8. Inter-MaxiUary Region* 

Buccinator. 

Risorius. 

Orbicularis oris. 

9. TemporO’ Maxillary Regwn* 

Masst^ter. 

Temj>oral. 

10. Pterygo-M axillary Region* 

Pterygoideus externus. 
Pterygoideiis internus. 


I. Cranial Region — Occipito-Frontalis. 

Dmectlon (fig. 149). The head being shaved, and a block placed beneath the back of the 
neck, make a vertical incision through the sldn from before backwards, commencing at the 
root of the nose in front, and terminating behind at the occipital protul>erance ; make a 
second incision in a horizontal direction along the forehead and rouiid the side of the heady 


149. — Dissection of the Head, Face, and Neck. 



from the anterior to the posterior extremity of the preceding. Raise the skin in front from 
the subjacent muscle from below upwards ; this must be done with extreme care^ removing 
the integument from the outer surface of the vessels and the nerves which lie between the 
two. 


The superficial fascia in the cranial region is a firm, dense Tkyer, intimately 
adherent to the integumenty and to the Occipito-frontalis and its ten<@lidus aponeu^ 
posis; it is continuous, behind, with the superficial fascia at the back 
neck 5 and, laterally, is continued over the temporal aponeurbi# : 
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botwc^en its layers tlio small muscles of the auricle, and the superficial temporal 
vessels and superficial nerves. 

The OedpitO' frontalis (fig. 150) is a broad musculo'fibrous layer, which covers 
the whole of one side of the vertex of the skull, from the occiput to the eyebrow. 


150. — Muscles of the Head, Face, and Neclf. 



Jt consists of two muscular slips, separated by an intervening tendinous aponeurosis. 
The occipital^ portion, thin, quadrilateral in form, and about an inch and a half in 
length, arises from the outer two-thirds of the superior curved line of the occipital 
bone, and fi*om the mastoid portion of the temporal. Its fibres of origin are 
tendinous, but they soon become muscular, and ascend in a parallel direction to 
tenninate in the tendinous aponeurosis. The fronUd portion is thin, of a quadri- 
hi^eral form, and ultimately adherent to the skin. It is brooder, its fibres are 
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longer, and their strncturo paler than the occipital portion. Its i nternal fi bres 
are continuous with those of the Pyi a mjdalis nasi. Its middle fibres become 
blended with the Coirx^ator supercilii and Orbicularis : and the outer fibres are 
also blended with the latter muscle over the exTernal angular i>roce{S7 From this 
attachment, the fibres are directed upwards and join the aponeui-osis below the 
coroiml suture. The inner margins of the frontal portions of tlie two muscles are 
joined together for some distance above the I’oot of the nose; but betwcien the 
occipital portions there is a considerable though varialilc interval. 

The aponeurosis covers the upper part of the veu tex of the skull, being con- 
tinuous across the middle line with the a]>oniai!-osis of the opposite muscle. 
Behind, it is attached, in the interval l>etween the occipibil origins, to the occipital 
protuberance and superior curvc'd lines above the attadiniont of th(* Trape'/ius ; in 
front, it forms a short angulai* }>rolongation between the frontal [loi tioiis ; and on 
ea ch sid e, it has connected with it the Ati qllens and Aj^trahens aureui musciles ; in 
this situation it loses its aponeurotic character, and is continued over the tenpioral 
fascia to the zygoma as a layer of laminated areolar tissue. Tin's ajxmenrosis is 
clgsely connected to the integument by a dense fibro-cellular tissue, which coni ai ns 
mncli gianular fat, and in which ramify the numerous vessels and nei vi'S of the 
integument ; it is "loosely connected witli the jiorha-aninm by a r|u:Hitity of loost? 
collnlar tissue, which allows of a considerable degree of movement of the 
integument. 

JVt'rT>e8. The f rontal ]) ortion of the Occipito-frontalis is supplied by tlie fiicial 
nerve ; its occipitel portion by the posterior auricular branch of tlie facial, and 
sonictimes by the oc(^italis minor. 

Action^ The frontal portion of the muscle raises the ej^ebrows and the skin 
over the i*oot of the nose ; at the same time throwing the integument of the fore- 
lu^ad into transverse wrinkles, a predominant expression in the emotions of delight. 
By bringing alternately into action tbe occipital and frontal portions, the entire 
scal[> may be moved from before backwards. 

2. Auricular Region. (Fig. 150.) 

Attollens Aui’em. Attralions Aiirem. 

Retrahens Ahrem. 

These three small muscles are placed immediately lioneath tlie skin around the 
exbu’nal oar. In man, in whom the external ear is almost immoveable, they are 
rudimentary. They are the analogues of lai*ge and important muscles in some of 
the mammalia. 

Dissevtion: This requires considerable care, and should be performed in tbe following 
manner To expose tho Attollens aurein, draw tlie pinna or broad part of the ear down- 
wards, when a tense band will be felt beneath the skin, passing from the side of the liead 
to the upper part of the concha ; by dividing the skin over the tendon, in a direction Irom 
below upwards, and then reflecting it on each . side, the muscle is exposed. To bring into 
view the Attrahens aurem, draw the heli?? backwards by means of a hoolv, when the muscle 
will he made tense, and may be exposed in a similar manner to the preceding. To expose 
the Iletrahens aurem, draw the pinna forwards, when the muscle, being madti tense, may be 
felt beneath the skin, at its insertion into the back part of tho concha, and may be exposed 
in the same manner as the other muscles. 

♦ 

Th© Attollens Aurem, the largest of the three, is thin, and fiin-shaped : its fibres 
arise from the*, aponeurosis of tho Occipito-frontalis, and converge to be in- 
serted by a thin, fiattened tendon into tho upper part of the cranial surface of 
the pinna. 

Relations, Externally, with tho integument; internally, with the temporal 
aponeurosis. 

The AttraJiens Aurem, the smallest of the lliree, is thin, fan-shaped, and its 
fibres pale and indistinct ; they arise from the lateral edge of the aponeurosis of 
the Occipito-frontalis, and converge to be inserted into a projection on the fetmt 
of the helix. 

P 
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Relations, ‘ Externally, with the skin \ inie/rnaUy, with the temporal fa^ia 
which separates it from the teix^oral artery and vein. 

The Retrahens Aurem consists of two or three fleshy fasciculi, which arise 
fi'om the mastoid portion of the temj)oral bone by shoi‘t aponeurotic fibres* They 
are inserted into the lowtn* part of the cranial suiface of the concha. 

Relations, Externally, with the integument; internally, with the mastoid 
portion of the temporal bone. 

Nerves, The Attollens aurem is supplied by the occipitalis minor ; the Attrahens 
aurem, by the facial ; and the Retrahens aurem, by the posterior auricular branch 
of the facial. 

Actions, In man, these muscles possess very little action ; the Attollens aurem 
slightly raises the ear ; the Attrahens auiem draws it forwards and upwai'ds ; and 
the Retrahens aurem draws it backwards. 

3. PAiJ'EimAL Region. (Fig. 1 50.) 

Crbieularis Palpebrarum. Levator Palpebrse. 

Oorrugator Siiporcilii. Tensor Tarsi. 

IHssection (fig. 149). Tn order to t^xpose the muscles of the faeej continue the longi- 
tudinal incision, made in the dissection of the Occipito-frontalis, down the median line 
of the face to the tip of the iios(*, and from this point onwards to the upper lip ; and carry 
another incision along tlie margin of the lip to the angle of the mouth, and transversely 
ficross the face to the angle of the jaw. Then make an incision in front of the external 
ear, from the angle of the jaw upwards, to join the transverse incision made in exposing 
the Occipito-frontalis. These incisions include a square-shaped flap, which should he re- 
moved in th(^ directit)!! marked in the figure, with care, as the muscles at some points are 
intimately adherent to the integument. 

The Orbicularis Palpdmirum, is a R])]iinctcr muscde, which surrounds the circum- 
ference of the Orbit and eyelids. It avjs(js from the internal angular proctiss of 
the frontal bone, from the nasal pi-ocess of the superior maxillary in front of the 
hudirymal groove, and fi’Oiu the anteidoi* surface and borders of a shoit tendon, the 
tendo palpebrai'uin, placed at the iiiiKjr angle of the orbit. Fi^oin this origin, ilie 
fibres are directed outwards, forming a broad, thin, and flat layer, which covf*rs 
the eyelids, surrounds tlio circuinfereiicc of tlie orbit, and spreads out ovei* the 
temple, and downwards on the cheek, bectoniing blended with the Occipito-frontalis 
and Corrugtitor supei’cilii. The palpebral portion (ciliaiis) of tlie Orbicularis is 
thin and })ale ; it aristas from the bifui*cation of tlio tendo palpebrarum, and forms 
a serio-; of concentric curves, which are united on the outer side of the eyelids at 
an acute angle by a cellular raplie, some being inserted into the external tarsal 
ligament and malar bone. The orbicular portion (orbicularis latus) is thicker and 
of a reddish colour : its fibres are well developed, and form complete ellipses. 

Relations, By its superft>cial surface, with the integument. By its deep sur’ 
face, above, with the Occipito-frontalis and Oorrugator supercilii, with which it is 
intimately blended, and with the siipra-orbital vessels and nerve ; below, it covers 
the lachrymal sac, and the origin of the Levator lahii superioris, and the Levator 
labii superioris ahequo nasi muscles. Internally, it is occasionally blended with , 
the Pynimidalis nasi. Externally,].^ lies on the temporal fascia. On the eyelids, 
it is separated from the conjunctiva by a fibrous membrane and the tarsal car- 
tilages. 

The tendo palpebrarum (tendo oculi) is a short tendon, about two linos in length 
and one in breadth, attacliod to the nasal process of the superior maxillary bone 
in front of the lachrymal groove. Crossing the lachrymal sac, it divides into two 
parts, each division being attached to the inner extremity of the corresponding 
tarsal c^artilage. As the tendon crosses the lachrymal sac, a strong aponeurotic 
lamina is given off from the posterior surface, which expands over the sac, and is 
^teehed to the ridg^ on the lachrymal bone. This is the reflected aponeurosis of 
jbmdo palpebrarum. 

Ifhe Supercilii is a small, naiTOw, pyramidal muscle, placed at the 
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inner exti'emity of the eyebrow, beneath the Oc^pito-frontalis and Orbicularis 
palpebrarum muscles. It arises from the inner extreinity of the superciliary ridge ; 
fi‘om whence its fibres pass upwards and outwards, to be inserted into the under 
surface of the orbicularis, opposite the middte of the orbitjil ai*cli. 

Eelatioifis. By its anterior surface with the O(*oipito 4 rontalis and Orbicularis 
IMilpobrarum muscles. By its posterior surface^ witli tiie frontal bone and supra- 
trochlear nerve. 

The Levator Palpehrm will be described with the muscles of the orbital i^cgion. 

The Tensor Tarsi is a small thin muscle, about throe lines in breadth and six in 
length, situated at the inner side of the orbit, belnnd the toiulo oeuH, It arises 
from the ci*est and adjacent part of the orbital surface of the lachiymal bone, and 
passing across the lachrymal sac, divides into two slijjs, which cover tlio lachrymal 
(canals, and are inserted into the tarsal cartilages near the puncta lachrym^lli^l. 
Its fibres appear to be continuous with those of the i)alpobral portion of tl»e Orbi- 
cularis ; it is occasionally very indistinct. 

Nerves. The Orbiculai-is palpebrarum, C’orrugator supereilii, and T(^nsor tiii*si 
aT*e sup])lied by the facial nerve. 

Actions. The Orbicularis ])alpebraruin is the sphincter muscle of the tyelifls. 
The palpebral portion acts involuntarily in closing Wm lids, and independently of 
the orbicular portion, which is subject to the will. When the eiitiie muscle is 
brought into action, the integument of tlje forthead, tcuiiplo, and (lieek is diawn 
inwards towards the inner angle of the eye, and the eyelids arti firmly closed. 
The Levator })alpebrtB is the direct aubigonist of this muscle ; it i*aises the U2)por 
eyelid and exposes the glob(\ The Corrugator supereilii drawls the eyebrow 
dow'uwards and inwards, producing the vcu'tical wiiiikles of the foi'chead. This 
muscle may be regardfMl as tlie juineijm! agent in the expression of gi*ief. Tlie 
Tensor tarsi draws the eyelids and the (‘.xtremities of tlie lnchi*ynial canals inwards 
and compresses them agaiiist tlu^ siiHace of the glolx^ of tho eye ; thus placing 

them in the most favourable situation for receiving the tears. It serves, also, to 

compress the lachrymal sac. 

4. Orbital Region. (Fig. 15 1.) 

Levator Palpebroe Huperioris. Rectus Internus. 

Rectus Siiperior. ^Ivccd.us Externiis. 

Rectus Inferior. Obliquus Hnjierior. 

Obliquus Inferior, 

Dissect um^ To open the cavity of tho orbit, reitiove the slnill-cuip and brain ; then saw 
through the frontal bone at the inner extreniitv of tho supraorbital ridge, and externally at 
its junction with tho malar. Break in pieces the thin roof of the orbit by a few slight blow\s 
,of the hammer, and take it away; drive forward the sunerciliary portion of the frontal bone 
by a smart stroke, but do not remove it, as that would destroy tlie pulley of the Oblifpius 
superior. When the fragments are cleared aw'ay, the periosteum of the orbit will lie exposed ; 
tliis being removed, together with the fat which fills the cavity of the orbit, the several 
muscles of this region cap be examined. The dissection will be facilitated by distending the 
globe of the eye. In order to effect this, })uncture the optic nerve near the eyeball, with a 
curved needle, and pusli the needle onwards into the glolie ; insert the point of a blow-pipe 
through this aperture, and force a little air into the cavity of the eyeball ; then apply a 
ligature round the nerve, so as to prevent the air escaping. The globe being now drawn 
forwards, the muscles will he put upon the stretch. ^ 

The Legator Palpehrm Superioris is thin, flat, and triangular in shape. It 
aHses from the undergiuface of the lesser wing of the sphenoid, immediately in 
front of the op ^ Ioram enl ghd is insoi'feefpB^ Et broacl ajiioneurosis, into the upper 
•bordeToT the ‘superior tarsal cai’tilage. At its origin, it is narrow and tendinotts; 
but .soon becomes broad and fleshy, and finally terminates in n. broad aponeurosis. 

Relations, By its upper fnirface^ with the frontal nerve an d ar feery, the peri- 
osteum of the orbit; and, in front, with the“’mriim‘ surface of the 'broad tw^l 
ligament. By its under surface^ with the Superior rectus; and in 
the conjunctiva. A small branch of the tfiird nerve enters its under 
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The Rectus superior ^ the thinnest and narrowest of the four Recti, arises from 
the margin of the optic^ors^n beneath the Levator F^ilpebrea ancTSuperior 

oblique, and fibrous sheatfo pf nerve; and is inserted, by a ten- 
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dinous expnnsion, into the sclerotic coat, alx)ut three or four lines, from the margin 
of the cornea. 

Relations, l>y its upper surface^ with the Levat{)r Palpebioc. By its under 
surface^ with the optic nerve, the opthalmic artery, the nasal nerve, ami the branch 
of the third nerve, which supplies it; 4md, in front, with the tendon of the Superior 
obli(]ue, and the globe of the eye. 

Tlie Inferior and Internal Rectv arise by a jconnnon tendon (the ligament of 
Zinn), which is attached round the circumference of the optic foramen, except at 
its upper and outer jxxrt. The Blxternal 
rectus has two heads : the upper one aYises 
fi*om fhe outer margin of the optic foramen 
immediately beneath the Sujiei*ior rectus ; 
the lower head, partly from tlie ligament 
of Zinn, and partly from a small pointed 
process of bone on the lower margin of 
the sphenoidal fissure. Each muscle passes 
forwar^f^ in the position implied by its 
name to be inserted by a tendinous ex- 
pansion (the tunica alhmjinea), into the 
sclerotic coat, about throe or four lines 
iFrom the margin to the cornea. Between 
the two heads of the External rectus is 
a narrow mterval, through which pass the third, nasal branch of the fifth, and 
sixth nerves, and the ophthalmic vein. Although nearly all of these muscles present 
a common origin and ai-e inserted in a similar manner into the sclerotic ^coat, there 
are certain differences to be observed in them, as regards their length and breadth. 
The Internal Rectus is the broadest ; the External, the longest ; and the Superior, 
the thinnest and narrowest. < 

The Superior OHiquc is a fusiform muscle, placed at the upper and inner side 
of the orbit, internal to the Levator palpebrie. It arises al>out a line above the 
inner maigin of the optic fqmmep, and, passing forwards to the I nne r angle of le 
terminaC^ rounded tendon, whicl^ plays iii a ring or pulley, formed by 
Stb^^Hilag^p^s ti^ne attach^ to a depression beneath She ititcraal angular 
of ito f^ bone, "€Ke TsonR^puB surTac^ of ^e and ring being 
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line! by a delicate synovial membrane, and enclosed in *a thin fibrous investment. 
The tendon is reflected backwards and ou twards beneath the Superior rectus to the 
oiiter part ortK^globe” of the eye, and is inserted into^th^^ midway 

between the cornea and entrance of the optic nerve, the insei'tion of the muscle 
lying between the Superior and Extermil recti. 

lielatioifis. By its upper surface, with the peidosteum covering the roof of the 
orbit, and the fourth nerve. The tendon, where it lies on the globe of the eye, is 
covered by the superior rectus. By its umler surface, with the nasal nerve, and 
the upper border of the Internal rectus. 

The Inf erior Obliqu e is a thin, narrow muscle, placed neai* the anterior margin 
of the orbit. It arises fiom a depression in the orbital plate of the superior 
maxillary bone, external to the hichrymal groove. Pfissing outwards and back- 
wards ““Beiieath the Infeiior rectus, and between tlio eyeball and the External 
rectus, it is inseidcd into tlio outer part of the sclerotic coat between the Su})enor 
and External rectus, near the tendon of insertion of the Sufterior oblupie. 

Relations. By its ocular surface, with the globe of the eye, and with the Inferior 
rectus. By its orbital surface, with the periosteum covering the floor of the 
orbit, and with the External rectus. Its borders look forwards and backwards; the 
])ostei-ior one receives a bi anch of the third nt?rve. 

Nerves. The Levator palpel>rffi, Inferior oblique, and jilX the 
Extern al, are supplied by the tiii rd nei-v e ; the Supeiior oblique^ by the fourth; 
the External rectus, by the sixth. 

Actions. The Levator palpebrai raises the u])per oyoHd, and is the direct 
antagonist of the Orbicularis palpebrarum. The four Ilecti muscles are attached 
in such a manner to the globe of the eye, that, acting singly, they w ill turn it 
cither upwards, downwards, inwards, or outwards, as expressed by their names. 
If any two Recti act together, they cairy the globe of the eye in the dingonal of 
these directions, viz. upwards and inwards, upwards and outwards, downwards 
and inwards, or downwards and outwanls. The movement of circumduction, as 
in looking round a room, is perfoi'in,ed by the altmnate action of the four Recti. 
By some anatomists, those muscles have Ixxui considered the chief agents in adjust- 
ing the sight at different distances, by compressing tlio globe, and so lengthening 
its antei’o-posterior diameter. The Obli(|ue muscles I'otato the eyeball on its 
antero-posterior axis, this kind of movement being required for the coiToct viewing 
of an object, when the head is movetl hiterally, as from shoulder to shoulder, m 
order that the j)icture may fall in all i*espects on the same part of tile retina of 
each eye.* 

Surgical Anatomy. The position and exact paint of insertion of the tendons of the Internal 
and External recti muscles into the globe shaiild bo carefull}^ examined from the frttt of the 
eyeball, as the surgeon is often required to idivido one or the other muscle for the cure of 
strabismus. In convergent strabismus, wdiich is the most common form of the dhease, the 
eye is turned inwards, ^requiring the division of the Internal rectus. In the divergent form, 
▼hich is more rare, the eye is turned outwards, the External rectus being especially imjili- 
cated. The deformity produced in either case is to be remedied by division of one or tha 
other muscle. The operation is thus eflected ; the lids are to be well separated ; the eyeball 
being drawn outwards, the conjunctiva should bo raised by a pair of iorceps, and divided 
immediately beneath the lower border of the tendon of the Internal rectus, a little Ix^hind its 
insertion into the scieyotic ; the submucous areolar tissue is then divided, and into the small 
aperture thus made, a blunt hook is passed upwards between the muscle and the globe, and 
the tendon Hbf the*muscle and conpmetiva coveiing it, divided by a pair of blunt.pointed 
scissors. Or the tendon may be divided by a subconjunctival incision, one blade of the 
scissors being passed upwards between the tendon and the conjunctiva, and the other between 
the Usndon and the sclerotic. The student, when dissecting these muscles, should remove on 
one side of the subject the conjunctiva from the front of the eye, in order to see more 
accurately the positioe of the tendons, while on the opposite side the operation may be 
performed, 

^ On the OMique Musdes of the Eye in Man and Vertebrate Anvnudsfhj JoEK 
STRxri?ti;»iis, ‘ Anatomical and PJiysiological Cbset*miions.'^ For a more ftlfl ^connt of 
the various coordinated actions of the, muscles df a single eye and of bo^ l^an ou^ 
space Allovrs, the reader may be referred to IXr. M, Text^book of Fby4bl^^ 
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5* Nasal Region. (Fig. 150.) 

Pyramidalis Nasi. 

Ltivator Labii Siiperio]fis Alseque NasL 

Dilatator Naris Posterior. 

Dilatator Naris Anterior. 

Compressor Nasi. 

Compressor Nariiim Minor. 

Depressor Alae Nasi. 

The Pi/raniidalis Nani is a small pyramidal slip, prolonged downwards from 
the Occipito frontalis nj>on tlie side of the nose, where it hetJomes ttnidinous and 
iSends with the Compressor nasi. As the two muscles descend, they diverge, 
lofiving an angular interval between them. 

llelaf/iorts. Ily its upper surface,, with the skin. By its under surface,, with the 
frontal and imsal bones. • 

The Levator Lahti Hnperioi^is Ahcque Nasi is a thin triangular muscle, placed 
by the side of the nosct, and extending Ix’^tween the inner margin of the orbit and 
upper lip. It arises ])y a pointed ixtreiiiity fi om the upper pai*t of tlie nasal process 
of the superior maxillary bone, and passing obliquely downwards and outwards, 
divides into two slips, one of which is inseried into the cartilage of the ala of the 
nose; the otljcr is prolonged into the upper lip, becoming blended with the Orbi- 
cularis and Levator labii superioris proprius. 

Pelatioii.s, In front, with the integument • and with a small part of the Orbi- 
culai-is palpebrarum above. 

Lying xipon the superior maxillary >>0110, beneath this muscle, is a longitudinal 
muscular fasciculus about an inch in length. It is attached by one end near the 
origin of the Compressor luisi, and by the other to the nasal process about an inch 
above it ; it was described by Alldnus as the ‘ Musculii^ anomalus,' and by Santorini, 
as the ‘ llhomboideus.' 

The Dilatator Naris Posterior is a small muscle, which is placed partly beneath 
the proper elevator of ttie nose and lip. Jt arises from the margin of the nasal 
notch of the superior maxilla, and from the sesamoid cartilages, and is inserted 
into the skin near the margin of the nostril. 

Hie Dilatator Naris Anterior is a thin delicate fasciculus, passing from the 
cartihige of the ala of the nose to the integument near its margin. This muscle 
is situated in front of the preceding. 

The Chwpressor Nasi is a small, thin, triangular muscle, arising by its apex 
from the sujierior maxillary bone, above and a little cxteiTial to the incisive fossa; 
its fibixi# proex^ed upwards and inwards, expanding into a thin aponeurosis which 
is attiiched to the fibro-cartilagc of the nosd, and is continuous on the bridge of the 
nose with that of the muscle of the opposite side, and with the aponeurosis of the 
Pyramidalis nasi. 

The Comjyressor Narium, Minor is a small muscle, attached by one end to the 
alar C4irtilage, and by the other to the integument at the end of the nose. 

The Dejyressor Aim Nasi is a short, radiated muscle, arising from the incisive 
fossa of the superior maxilla ; its fibres ascend to be inserted into the septum, and 
back part of the ala of the nose. This muscle lies between the ^qjucous membrane 
and muscular structure of the lip. 

Nerves. All the muscles of this group are supplied by the facial nerve. 

Actions. The Pyramidalis nasi draws down the inner angle of the eyebrows; by 
some anatomists it is also considered as an elevator of the ala, and, consequently, 
a dilator of the nose. The Levator labii superioris ala?.que nasi draws upwards 
the upper lip and ala of the . nose ; its most impoi'tant action is upon the nos#, 
yvhioh it dilates to a considerable extent. The action of this ipus^le produces a 
infiu€B|%ce over the countenance, and it is the principal agent in the expression 
of c^ntempL '^bentwp Dilatatoi’es nasi enlarge the apertws of the nose, and the 
epmpt^sor nasi appears to press upon the nose so as to increase its breadth, and 



SUPERIOR AlSt> INFERIOR MAXILLARY REGION. 


2^5 


thus tends rather to open than to dose the nostrils. - The Depressor alas nasi is a 
direct antagonist of the preceding muscles, drawing the- ala of the nose downwards, 
and thereby constricting the aperture of the nares. 

6. SUPEKIOR I^AXILLARY REGION, (Fig. 150.) 

Levator Labii Saperioiis. Zygomaticus Major. 

Levator Anguli Oris, Zygomaticus Minor. 

The Levatpr Labii Superioris (proprius) is a thin muscle of a quadrilateral form. 
It arises from the lowei* margin of the orbit immediately above the infraorbital 
foranjon, some of its fibi*es being attached to th? superior maxilla, others to the 
malar bone ; its fibres converge to be inserted into the muscular substance of the 
upt)oi* Up. 

li dationH. By its superficial, sarfac'^, with the lower segment of the Oi biculans 
pal|>cbra.riim ; below, it is subcutaneous. By its deep surface^ it conceals the origin 
of the (Compressor misi and Levator anguli oi‘is muscles, and the infraorbittil vessels 
and nerves, as they evseape from the infraorbital foramen. 

The Levator Anguli Oris arises from the Ciinine fossa, immediately below the 
infraorbital foramen ; its fibres incline downwai'ds and a little outwards, to be 
inserted into the angle of the mouth, intermingling with those of the Zygomatici, 
the Depressor anguli oris, and the Orbicularis. 

Relaiioiw. By its superjicial surface^ with the Tjevatoi* Libii siq^erioris and tlio 
infiuorhital vessels and nerves. By its deAp 8 U, 7 ifacc with the sujxu'ior maxilla, 
the Jbiccinator, and the mucous memlmane. 

The Zygomaticus Major is a slender fasciculus, which arises from the malar bone, 
in front of the zygomatic suture, and descending oblirjuely d<»wnwards and inwards, 
is inser ted into the angle of the mouth, where it bloiids wi th the fibres of the Orbi- 
culiiris and Depressor anguli oris. 

llelatUms. By its sttperfickd surface^ with the subcutaneous adipose tissue. 
By its deep surface.^ with the malar lx)ne, and the Massetor and Buccinator 
muscles. 

The Zygomaticus ‘ Minor arises from the malar bone, immediately Viehind the 
maxillaiy suture, and passing downwards and inwai-ds,* is continuous with the 
outer margin of the Levator labii supeiioris. It lies in front of the pi*eceding. 

Relatimts, By its superficial surface^ with the integument and the Orbicularis 
palpebrarum above. By its deep surface with the Levator anguli oris. 

yerves. This group of mqscles is supplied by the facial nerve. 

Actions, The Levator labii suporioris is the proper elevator of the upper lip, 
carrying it at the same time a little outwards. . The Lovab^r anguli oris raises the 
angle of the niouth and draws it inwards ; whilst the Zygomatici raise the upper 
lip and di*aw it somewhat outwards, as in laughing. * 

7 . Inferior Maxillary Region. (Fig. 150.) 

Ijcvator Labii inferioi’is (Levator menti.) 

Depressor Labii Inferioris ((Juadratus menti). 

Depressor Anguli Oris (Triangularis menti). 

Diseection. The Muscles • in this region may be dissected by malting a vertical incision 
through the integument from t!ie margin of the lower lip to the chin : a second incision 
should then be eirried along the margin of the lower jaw as far as the angle, and the 
integument carefully removed in the direction shown in fig. 149. 

The Levator Labii Inferioris {Levator menti) is to be dissected by eveidiing the 
lower Kp and raising the mucous membrane. It is a small conical fasciculus, placed 
on the side of the frmnum of the lower lip. It arises from the incisive fossa, ex- 
ternal to the symphysis of the lower jaw ; its fibres descend to be inserted into the 
integument of the chin. 

iRdati&ns* On its inner surfoAse, with the mucous membrane ; in th&median linef 
it is blended with the muscle of the opposite side; and on ils 
the peprea^r labii inferiom. 
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The Depressor Lahii Inferioris {Qwbdratus menti) is a small quadrilateral muspl©, 
situated at the outer side of the preceding. It arises from the external oblique 
line of the lower jaw, between the symphysis and mental foramen, and passes 
obliquely upwards and inwards, to be inserted into the integument 
lip, its fibres blending with the Orbicularis, and with those of its fellow of the 
opposite side. It is continuous with the fibres of the Platysma at its ox’igin. This 
muscle contains much yellow fat intermingled with its fibres. " 

Relations. By its superficial surface^ with part of the Depressor anguli oris, 
and with the integument, to which it is closely connected. By its deep surface^ 
with the mental vessels and nerves, the mucous membrane of the lower lip, the 
labial glands, and the Levator menti, with which it is intimately united. 

The Depressor Amjuli Oris is triangular in shape, arising, by its broad base, from 
the external oblique line of the lower jaw, from whence its fibres pass upwardKS, to 
be inserted, by a narrow fasciculus, into the angle of the mouth. It is continuous 
with the Platysma at its origin, and with the Orbicularis and Risorius at its 
insertion, and some of itt? fibres are directly continuous with those of the Levator 
anguli. oris. 

Relations. By its superficial surface^ with the integument. By its deep surface^ 
with the Depressor labii inferioris and Buccinator. 

Nerves. This group of muscles is supplied by the facial nerve. 

Actions. The Levator labii inferioris raises the lower lip, and protrudes it for- 
wards, and at the sam(5 time wrinkles the integument of the chin. The Depressor 
labii inferioris draws the lower lip directly downwards and a little outwards. The 
Depressor anguli oris depresses the angle of the mouth, being the antagonist to the 
Levator anguli oris and Zygomaticus major ; acting with these muscles, it will 
draw the angle of the mouth directly backwards. 

8. Inteu-Maxillary Region. 

Orbicularis Oris. Buccinator, Risorius. 

Dissection. The dissection of these Muscles may bo considerably .facilitated by filling tBe 
cavity of the luoutli with toip, so as to distend the cheeks and lips ; the mouth should then 
he closed by a few stitches, and the integument carefully removed from the surface. 

The Orbicularis Oris (fig. 150) is a sphincter muscle, elliptic in form, composed of 
concentric fibres, which surround the orifice of the mouth. ' It consists of two thick 
semicircular planes of muscular fibre, which interlace on either side with those of 
the Buccinator and other muscles inserted into the lips. On the free maigin of 
the lips the musculai* fibres are continued uninterruptedly from one li]) to the other, 
around the corner of the mouth, forming a roundish fasciculus of fkie pale fibres 
closely approximated. To the outer pari of each segment some special fibres are 
added, by which the lips are connected dii*octly with the maxillary bones and 
septum of the nose. The additional fibres for the upper segment consist of four 
bands, two of which (Accessoi'ii orbicuhms superioros) arise from the alveolar 
border of the sujxjrior maxilla, ojiposite the incisor teeth, and arching outwards 
on each side are continuous at the angles of the mouth with the other muscles- 
inseried into this part. The two remaining muscular slips, called the Naso- 
labialis, connect the upper lip to the septum of the nose ; as they descend from 
the septum, an interval is left between them, which corresponds to that left by the 
divergence of the accessory portions of the Orbicularis above described. It is 
this interval which foiins the depression seen on the surface of the skin beneath 
the septum of the nose. The additional fibres for the lower segment ^ (Accessorii 
orbicularis inferioris) arise from the inferior maxilla, externally to i^he Levator 
labii inferioris, and arch outwards to the angles of the mduth, to join the Bucci- 
nator and the other mii^les attached to this part. ^ 

:^^^:^Rdations. By its superficial sur/ace^ with the int^ument, to which it is closely 
oowMted. its deep surface^ with the buccal mucous membrane, the labial 
and cc^oipjary yei^ls. By its oui&r cirmmfermcet it is blended with ^e 
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numerous muscles >vhich converge to the mouth from various i>ax*ts of the face. Its 
inner cirimmferenoe is free, and covered by the mucous membrane. 

The Bw^^tor (fig. 160, p. 23 1 ) is a broad, thin muscle, quadrilateral in form, which 
occupies ^Iie between the jaws at the side of the face. It arises from the outer 

surface of the al veolar proces ses o f the i^pper and lower jaws, corresponding to th ^ 
molarjeei^ ; and, l^i nd. from the_a ^^ij^or borcler of the pte ryjgo mSllary liga - 
meiit T The fibres converge towards the angle of the mouth, where the central fibr^ 
intersect each other, those from below being continuous with the upper segment of 
the Orbicularis oris ; and those from above with the inferior segment ; the highest 
and lowest fibres continue forward uninterruptedly into the cori*osponding segment 
of the lip, without decussation. 

Relations. By its superficial^ surface., behind, with a large mass of fat, which 
separates it from the ramus of the lower jaw, the Masseter, and a small portion of 
the Temporal muscle; anteriorly, with the Zygomatici, Kisorius, levator ariguli 
oris, I>epi'essor anguli oris, and Stenson’s duct, which pierces it opposite the second 
molar tooth of the upper jaw ; the facial artery and vein cross it from below 
upwards; it is also crossed by the branches of the facial and buccal nerve. By 
its %nternal surface^ with the buccal glands and mucous membrane of the mouth. 

ThopUrygq^^ ligament sejiar ates the Buji^iator muscle from the Supmjpr 

c onstric tor of the pharynx. It is a tendinous band, attached by one extremity to 
the apex oflhe internal pterygoid plate, and by the other to the posterior extremity 
of the internal oblique lino of the lower jaw. Its inner surface coi-resjionds to the 
cavity of the mouth, and is lined by mucous membrane. Its outer surface is sepa- 
rated from the ramus of the jaw by a quantity of adipose tissue. Its posterior border 
gives attachment to the Supei-ior constrictor of the pharynx ; its anterior border ^ to 
the fibres of the Buccinator. 

TlioRisorius {Santorini) (fig. 150) consists of a narrow bundle of fibres, which arises 
in the fascia over the Masseter muscle, and passing horizontally forwards, is insei*ted 
into the angle of the mouth, joining with the fibres of the Depressor anguli oris. It 
^ placed superficial to the Plat5^sma, and is broadest at its outer extremity. This 
muscle varies much in its size and form. 

• Nerves. The Orbicularis oris is supplied by the faciM, the Buccinator by the 
facial and by the buccal branch of the inferior maxillary nerve, which latter, how- 
ever, is by many anatomists regarded as a serisoiy nerve only. 

Actions. The Orbicularis oris is the direct antagonist of ail those muscles which 
convei’ge to the lips from the various parts of the face, its ordinary action producing 
the direct closure of the lips; and its forcible action throwing the integument into* 
wrinkles, on account of the firm connection between the latter and the surface of 
the muscle. The Buccinators contiuct and compress the cheeks, so that, during 
the process of mastication, the food is kept under the immediate pressure of the 
teeth. 

9. TeMPORO-M AXILLARY REGION. 

Masseter. Temporal. 

The Masseter has been already exposed by the removal of the integument from 
the side of the face (fig, 150)^ ^ short thick muscle, somewhat quadrilateral 

in form, consisting of two portions, superficicS and deep. The superfimal portion^ 
the larger, .agse^by a thick tendinous aponeurosis from the, malar proce^ of the 
syperipr and from the anterior two-third^^ lower . .border., of . the 

zygomtttic ai^ h : its fibres pass downwardis and backwards, to be inserte d into the 
angle and lower hal f of the ramu s of the jaw. The deepyortion is mttch smaller, 
and ipbt:^ Inuscular in texture ; it arises from p osterior third of the low er 
lijogder and the whole of the inner surface of zyg om atlo^rc hT its fibres pass 
downwards ^d ^w^s, to be inserted into the qppar half of tfte mmus and 
the cor^noid pr ocess of the jaw. dee^ 

musde jLs conoe£l^d/ln front, by the superficial por< 4 cm; beh^ 

covered by tiie parotid glaiid. *The fibres of the two portions 
insertion. 
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Belations. By its supp/rficial surface^ with the intc^gimient ; above, with the 
Orbicularis palpebrarum and Zygomatici ; and with Steno’s duct, the branches of 
the facial nerve, and the transverse fsicial vessels, which cross it.» By its deep 
surface^ with the ramus of the jaw, and the Buccinator, from which it is separated by 
a mass of fat. posterior margin is overlapped by the parotid gland. Its anterior 
margim, ja'ojects over the Buccinator muscle; and the facial artery lies on it l>elow'. 

The temporal fascia is seen, at this stage' of the dissection, covering in the 
Temporal muscle. It is a strong aponeurotic investment, affording att^hment, by 
its inner surface, to the superficial fibres of the muscle. Above, it is a single 
layer, attjiched to the entire extent of the temporal Jidge ; but below, #where it is 
nttachod to the zygoma, it consists of two layeis, one of which is inserted into the 
outer, and the other into the inner l>order of the zygomatic arch. A small quantity 
of fat, the orbital branch of the temporal artery, ami a lilamoiit ft*om the orbital 
branch of the superior maxillary n<a*ve, are contained between these two layers. 
It is covered, on its outer suj-f;u?e, by the aponenrosis of the Occipito frontalis, the 
Oibicularis palpebrarum, the Attollens and Attrahens aurem muscles ; the temporal 
vessels and nenves cross it fi'om below upwards. 


153. — The Temporal Muscle, tbo Zygoma and Masseter having been removed. 



Dissection. In order to expose the temporal muscle, remove the temporal fascia, which 
may be efi'ected hy sepjirating it at its attachnient along the upper border of#the zygoma, 
and dissecting it upwards from the surface of the muscle. The zygomatic arch should then 
be divided, in front, at its junction with the malar bone; and, behind, near the exte^rnal, 
auditory meatus, and drawn downwards with the Masseter, which should be detached from 
its insertion into the ramus and angle of the jaw. The whole extent of the temporal muscle 
is then exposed. ^ 

The Temporal (fig. 153) is a broad radiating muscle, situated at the side of fhe 
head, and occupying the entii*e extent of the temporal fossa. It arises from the whole 
of the temporal foss£i, which extends from the external angular process of th^ frontal 
in front, to the mastoid portion of the tempoml behind ; and from the curved line 
on the frontal and parietal bones above, to the pterygoid ridge on the great wing 
of the sphenoid below. It is also attached to the inner surface of the temporal 
£»scia. Its fibres conveige as they descend, and terminate in an aponenrosis, the 
fijEmas of which, radiated at its commencement, conveige into a thick and flat 
whi^^^ is inserted into the i nner surface, apex^ and anterior borde r of t ho 
M thy jaw, nearly as far forwards as the last molar tootli. 
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RdationB. By its supm^fidtil surfaeey with the integumexxt^ the temporal fascia^ 
the aponeurosis of the Oceipito-frontalis, the Attollens and Attraliens aurem 
muscles, the temporal vessels and nerves, the zygoma and Masseter. By its deop 
sui*face, with the temporal fossa, the External ptexygoid and jmrt of the Buccinator 
muscles, the internal maxillary artery, its deep temporal branches, and. the tcui- 
jioral nerves. 

Nerves. Both muscles are supplied by the inferior maxillary nerve, 

lo. Pterygo- Maxillary Region. (Fig. 154.) 

Internal Pterygoid. External Pt(3rygoid. 

Dissection, The Temporal muscle having been exnminc^d, paw through the base of the 
ooronoid process, and drew it upwards, together with the Temporal muscle, which should 
be detached fi‘oi% the surface of the temporal fossa. Dividtj tlu^ ramus of the jaw just 
below the condyle, and also, by a transverse incision extending across the cotunienceuient 
of its lower third, just above the dental foramen; remove the*fragment, and the Pterygoid 
muscles will be exposed. 

1 54.-— The Pterygoid Muscles ; the Zygomatic Arch and a portion of the 
• liamus of the Jaw liaving been removed. 



The Internal Pterygoid is a thick quadrilateral muscle, and resembles the 
Masseter, in form, strucfture, and the directtion of its fibres.' It arises from the 
pterygoid fossg^ being attached to the inner suiface o f th e ^extcm al j der^ ^ 
plate, and^to the gro< ivM^u of the palate^bone; its fibres 
pai^ downwards, backwards, to be inserted, by strong tendinous 

laminse into the lower ed . back part o f the ,ixumx\Mdc^..the.jmic^ 
the lower jaw, ^ high as the dental foramen, ^ 

jRel^t^SS^: By its mtemal surfo/oe^ with the ramus of the lower jaw, from 
which it is separated, at its upfjer pai-t, by the External pterygoid, the internal 
lateral ligament, the internal^^n^illary artery, and the dental vessels and neives. 
By its inteinml surface j with the Tensor palati, being separated from the Superior 
constrictor of the pbaiynx by a cellular interval; 

The Nastcrnal Pterygoid is a short thick muscle, somewhat conical in form, 
which extends almost horizontally between the zygomatic fossa and the condyle 
the jaw/ it arises from the pterygoid^rMlge on the great wing^^ of the sphenoid^ 
afid the portion of bone included between it and the base of tl^e ; 

from the outer suiface Q|f the extemaLptei^ fo^d plate ; and from Sie-tiibeiosity 
the pal^ and superior maaujQ&ry bones. Its fibres paas hoxiamtolly 



2 20 


MUSCLES AND FASCL®. 


and outwards, to be inserted into a depression in front of the neck of the condyle 
of the lowei* jaw, and into the corresponding part of the interarticnlar fibro- 
cartilage. .This muscle, at its origin, appears to consist of two portions sepamted 
by a slight interval ; hence the terms upjwr and lower head, sometimes used in 
the description of the nniscle. 

Relations, By its external surface^ with the minus of the lower jaw, the iilternal 
maxillary ai-tery, which crosses it,* the tendon of the Temiioral muscle, and the 
Masseter. By its internal surface^ it rests against the upper part of the Intenial 
pterygoid, the internal latei'al ligament, the middle’ meningeal artery, and inferior 
maxillary nerve by its upper border it is in relation with the temporal and 
masseteric branches of the inlerior maxillary nerve. 

Nerves, These muscles are supplied by the inferior ,maxillji^ly^ 

Actions, The Temporal, Masseter, and internal pterygoid raise tlie lower jaw 
against the upper with gi*eat force. The superficial portion of the Masseter, and 
the Internal ptoiygoid, assist tiie External pterygoid in drawing the lower jaw 
forwards upon the upper, the jaw being drawn back again by the deep fibres of 
the Masseter, and posbcaior fibres of the Temporal. The External pterygoid 
muscles are the direct agents in tl# trituration of the food, drawing the lower jaw 
directly forwards, so as to make the lower teeth project l)€>yond the upper. If the 
muscle of one side acts, the corresponding side of the jaw is drawn foi’wards, and 
the other condyle remaining fixed, the symphysis deviates to the opposite side. 
The altoi’ation of these movements on the two sides produces trituration. 


MUSCLES AND FASCIAE OF THE NECK. 

Tlie muscles of the Neck may*be arranged into groups, corresponding with the 


region in which they are situated. 

These groups are nine in number : — 

r. Superficial Region. 

2. Depressors of the Os Hyoides 

and Larynx. 

3. Elevators of the Os Hyoides 

and Larynx. 

4. Muscles of the Tongue. 

5. Muscles of the Pharynx. 

1 . 8 vperficial Region. 

Platysma myoides. 
Sterno-cleido-mastoid. 

Infradtyoid Region, 

2. Dejrressors of the Os Hyoides and 

Laryrvx,, 

Sterno-hyoid, 

Stemo-thyroid. 

Thyro-hyoid. 

Omo-hyoid.‘ 

Supra-hyoui Region, 

3. Elevators, of ihs * 0 s Hyoides emd 

Larynoe^ 

Digastric, 

Stylo-hyoid* 

THb k the UBiial but in many 

muBcIe. 


6 Muscles of the Soft Palate. 

7. Muscles of the Anterior Ver- 

tebral Region. 

8. Muscles of the Lateral Ver- 

tebral Region. 

9. Muscles of the Larynx. 


Mylo-hyoid. 

Genio-hyoid. 

JAngual Region, 

4. Muscles of the Tongue. 
Genio-hyo-glossus. 
Hyo-glossus. 
lingualis. 

Stylo-gloesus* 

Palato^glosBus. 

5. Musdes.of the Pharynx^ 

Constrictor inferior. 
Constrictor medius. 
Constrictor superior. 
Stylo-pharyngeus. 
Pakto-pharyn^eus. 

cases the arteiy will be found below the 
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Rectus lateralis. 

Longus colli. 

8. Muscles of tlie LaterUl Vertebral 
Region* 

Scalenus anticus. 

Scalenus xnedius. 

, ^ ^ , , Scalenus posticus. 

7. Muscles of the Anterior Vertebral 

Region, " 9. Muscles of the Larynx, 

RcHjtus capitis anticvis major. Included in the description 

Rectus capitis anticus minor. of the Larynx. 

I. Superficial Cervical Region. 

Platysma Myoides. Sterno-Cleido-Mastoid. 

IHsseef.ion, A block having been placed at the back of the neck, and the face turned to 
the side opposite to that to be dissected, so as to place the parts upon the stretch, make two 
transverse incisions ; one from the chin, along the margin of the lower jaw,, to the mastoid 
process \ and the other along the upper border of the clavicle. Connect these -by an oblique 
incision made in the course of the Sterno-mashiid muscle, from the mastoid process to the 
sternum ; the two flaps of intogiunent having been removed in the direction shown in fig. 149, 
tlio superficial fascia will be exposed. 

The superficial cervical fascia is exposed on the removal of the integument from 
the side of the neck; it is an extremely thin aponeurotic lamina, which is hardly 
demonstrable as a separate membrane. Beneath it are found the Platysma myoides 
muscle, the external jugular vein, and some superficial branches of the cervical 
plexus of nerves. 

The Platysma Myoides (fig 150) is a broad thin plane of muscular fibres, placed 
immediately beneath the skin on each side of the neck. It {irises from the clavicle 
and acromion, and from the fascia covering the ujiper part of the Pectoral, Deltoid, 
and VrajJezius muscles; its fibres proceed obliquely upwards and inwards along 
the side of the ntxjk, to be inserted into the lo wer ja w beneath the external oblique 
line, some passing forwards to the angle of the mouth, and others l>ecoming lost 
in the cellular tissue of the fiice. The most anterior fibres interlace, in front 
{)f the jaw, with the fibres of the muscle of the opposite side ; those next in oi-der 
become blended with the Depressor labii inferioris and the Depressor anguli oris ; 
othei*s are prolonged upon the side of the cheek, and intei'lace, nefir the angle of 
the mouth, with the muscles in this situation, and may occasionally be traced to 
the Zygomatic muscles, or to the margin of the Orbicularis palpebrarum. Beneath | 
the Platysma, the external jugular vein may be seen descending from the angle of • 
the jaw to the clavicle. It is essential to remember the direction of the fibres f 
of the Plaiysma, in connection with the operation of tleeding from this vessel ; | 
for if the point of the lancet is introduced in the direction of the muscular fibres, | 
the orifice made will be filled up by the contraction of the muscle, and blood will| 
not flow; but if the incision is made across the coui*se of the fibres, they willi 
retract, and expose the orifice in the veii^,, and so facilitate tlie flow of blood.^ 

Relations, By its external surface^ with the integument, to which it is united 
closely lielow, but more loosely aliove. By its internal surface^ with the 
Pectomlis major, Deltoid, and IVapezius, and with the clavicle. In the necifc, 
with tlie external and anteiior jugular veins, the deep cervical fascitx, the super- 
ficial bmnehes of the cervical plexus, the Stemo-mastoid, Stei*no-hyoid, Omo-hyoid, 
and Digastric muscles. In front of the Sterno-mastohl, it covers fbe sheath 
of the carotid vessels ; and behind it, the Scaleni muscles land the nerves of the 
br^hial plexus. On the fme^ it is in relation witli the parotid gland| the facial 
artery and vein, and the Masseter and Buccinator muscles. ' 

The deep cervical fascia is exposed on the removal of the» Ptibtysma 


6 , Muscles of the Soft Palate, 

Levator palati. 

Tensor palati. 

Azygos uvul». 
Palato-glossus. 
Palato-pharyngeus. 
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It is a strong fibrous layer, which invests the muscles of th^ neck, and encloses the 
vessels and nei ves, Tt commence^ jjs an exta^mely thin layer, a t the back part 
of the neck, where it is attagRed, .to the spinous process of the seyentE cervical 
v erte bra, and to the ligainentiim nuchae; and, passing forwards to the posterior 
border of the gtemo-mastoid muscle, divides into^two layei’s,^ one of which passes 
in frdnt^lirurtlie other behind that musclel IPEese join again at the anterior border 
of the feterno-mastoid ; and, being continued forwards to the front of the neck, 
blend with the fascia of the opposite side. The siiperficLal layer of the deep cervical 
fascia (that which passes in front of the Ster no-mastoid), if traced upwards, is 
found to pass Jicross the parotid gland and Mj^ssete.r muscle, forihing the, parotid 
and massetencJ[aHcia, and is attached to the lower border of the zygoma, and 
more anteriorly to the lower bol der of the body of the jaw ; if the same layer is 
traced downwards, it is seen to pass to the upper border of the (clavicle and sternum, 
being pierced just aboves the former bone by the external jugular vein. In the 
middle line of the neck, the fa>cia is thin above, and connected to the hyoid bone ; 
but it becomes thicker below, and divides, just below the thyroid gland, into two 
layers, thti more superficial of which is attached to the U2)per bordei* of the sternum 
and interchiviculai* ligament ; the deejier and strongtu* layer is connected to the 
postei’ior bordcji* of tliat l)oiic% covering in the Stei-no-hyoid and Hterno-tliyroid 
iimsclos. Between those two layers is a. little areolar tissue and fat, and occasion- 
ally a small lymphatic gland. The deep layer of the cervical fiiscia (that which 
lies behind tlu^ posterior surface of the Hterno-mastoid) sends numerous pro- 
longations, which invest thci muscles and vessels of the neck; if traced upwards, 
a process of the fascia, of extreme density, is found passing behind and to the 
inner side of the parotid gland, to be attached to the apex of the styloid process 
and angle of the lower jaw', termed the stylo-mdxUlary ligamemt \ if trac?ed down- 
w’’ards and outwards, the fascia will be foiiful id enclose the posterior belly of the 
Omo-hyoid muscle, binding it down by a distinct process, which descends to be 
inserted into the clavicle and Cfirtilage of the first rib. The deep layer of the 
cervical fascia also assists in foi*miiig the sheath which encloses the common carotid 
artery, internal jugular vein, and pneuniogastric nerve. TJiere are fibrous septa 
intervening between each of these parts, which, however, are included togetlier 
in one common investment. More intenially, a thin layer is continued across the 
trachea and thyroid gland, beneath the Sterno- thyroid muscles ; and at the root of 
the neck this may bo trace<l, over the large vessels, to be continuous with the 
fibrous layer of the pericardium. 

The Sterno-maMoid^ or Sterno-Cleido- Mastoid (fig. 155) is a large thick muscle, 
wliJch passes obli(iuely across the side of the neck, being enclosed between the two 
layers of the deep cervical fascia. It is thick and narrow at its central part, but is 
broader and thinner at eacli extremity. It arises, by two heads, from the sternum 
and clavicle. Tlie sternal portion is a round(>d fasciculus, tendinous in front, fleshy 
behind, which arises from the «^pBr and anterior part of the first piece of the 
sternuin, and is directed upwards, outwai da, and backwards. The clavicular ''portion 
arises from the inner third of the superior border of the clavicle, being comjx)sed ot 
fleshy and aponeurotic libros ; it is dix'ceted almost vertically upwards. These two* 
j)Oi-tion» are separated fit)m one another, at their origin, by a trumgular cellular 
interval ; but l)ecome gradually blended, below the middle of the neck, into a thick 
I'ounded muscle, which is inserted^ by a sti-ong tendon, into the outer surfac>e of 
the masteid prexs^, from its apex to its superior bor-der, and by a thin aponeurosis 
into the o\j^r two-thirds of the supeiior curved line of the occipital bone. The 
Sterno-mastoid varies much in its extent of attachment to the clavicle : in one case 
the clavicular may be as narrow as the sternal j>ortion : in another, os much as. 
thi'ee inches in breadth. When the clavicular origin is broad, it is occasionally 
subdivide into numerpus slips, separated by narrow intervals. More rarely, the 
cati?i;6sponding margins of the Sterno-mastoid and Trapezius have been found in 
content, in the application of a ligature to the third part of the subclavian artery, 
w 31 be necesaany, yrhare the muscles come close together, to divide a portion of 
meoirofbotk 
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This muscle divides the quadrilateral sfmce at the side of the neck into two 
triangles, an anterior and a posterior. The boundaries of the anterior triangle 
arc in front, the median line of the neck ; above, the lower border of the body of 
the jaw, and an imaginary line drawn from the angle of the jaw to the mastoid 
process ; behind, the anterior border of the Sterno-imistoid muscle. The boundaries 
of the poHterior triangle are, in front, the posterior terder of the Sterno mastoid ; 
l)elow, the upper border of the clavicle ; behind, the anterior margin *of the 
Trapezius.* 


155 —Muscles of the Neck, and Boundaries of the Triangles. 



The anterior edge of tlie muscle forms a very prominent lidge beneath the 
skin which it is important to notice, as it formo a guide to the surgeon in making 
the necessaiy incisions for ligatui-o of tho common carotid ai’tery, and for 
cesophagotomy. 

Relations, By its superficial surface,, with tho integument and Platysina, from 
which it is seimrated by the external jugular vein, the superficial branches of tho 
cervical plexus, and the anterior la)'er of tho deep ot^rvical fnscua. By its deep 
surface, it rests on the sterno-clavicular articulation, tlie deep layer of the cervical 
fascjia, the Sterno-hyoid, Sterno^thyroid, Omo^hyoid, the poshuior InJly of the 
Digastric, Levator anguli scapulae, the Splenius and Scaleni muscles. Below, it 
is in relation with tho lower part of the coanmon carotid artery, internal jugular 
vein, pneumogastric, descendens noni and coramunicans noni nerves, and with the 
deep lymplaatic glands ; with the spinal accessory ricnwe, which pierces its upper 
third, the cervical plexus, the occipital ai*tery; and part of the parotid gland. 

Nerves, The Platysma myoides is supplied by the facial and superficial branches 

* The anatomy of these triangles will be more exactly described with of fb^ 

of the neck. 
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of the' cervical pteacusj' the storno-cleido-mastoid by the B^inal accesaoiy and deep 
branches of the eerVic^d plexus. • ^ \ 

Actions. The !FI^ysma myoides produces a slight wrinkiing of the surface of 
the skin of the neck* 4 n an oblique direction, when the entire, muscle is brought 
into action. Its anterior portion, the thickest paH of the muscle, depresses the 
lower jaw;, it also serves to draw down the lower lip and angle pf the mouth on 
each side, being one of the chief agents in the expression of melancholy. The 
Sterno-mastoid muscles, when both are brought into svction, serve to depress the 
head upon the nock, and the neck upon the chest. Either muscle, acting singly, 
flexes the head, and ((combined with the Splenius) draws it towards the shoulder 
of the same side, and I'otates it so as to carry the face towai'ds the opposite 
side. 

Sunjical Anatomy. The relations of the sternal and clavicular parts of the Sterno-mastoid 
should be carefully examined, as ilie surgeon is sometimes required to divide one or both 
portions of the luusele in ivry neck. One variety of this distortion is produced by spasmodic 
contraction .or rigidity of the Sterno-mastoid ; the liead being carried down towards the 
shoulder of the same side, and the face turned to the opposite side, and fixed in that position. 
When all other remedies for the relief of this disease have failed, subcutaneous division of 
the muscle is resulted to. '^J'liis is performed by introducing a long narrow bistoury beneath 
it, about half an inch above its origin, and dividing it from behind forwards whilst the 
muAcle is put well upon the stretch. There is seldom any difficulty in dividing the 
sternal portion. In dividing the clavicular portion care must be taken to avoid wounding 
the external jugular vein^^hjgl i runs p arallel with the posterior b^n;fier of thj^ in this 

situation. ' ~ ~ 


2. Infra-Hyoid Region. (Pigs. 155, 156.) 

Depressors of the Os Hyoides and Larynx. 

Siorno Hyoid Thyro-Hyoid 

Sterno-Thy r oid . Omo-IIy oid. : 

Dtsspcfton, The muscles in this region maybe exposed by removing the deep f \,ia 
from the front of the neck. In order to see the entire extent of the Omo»hyoid, ; .it is 
necessary to divide the Stern o-niastoid at its centre, and turn its ends aside, and to d tach 
the Trapezius from the clavicle and scapula. This, however, sliould not be done until the 
Trapezius has been dissected. 

The Sterno-IIyoid is a tliin, narrow, riband-like muscle, which arises frori the 
i^jner extreqiity of the clavicle, and the upper and posterior part of the fiisl piece 
of the sternum ; and, passing upwards and inwards, is inserted, by short tendinous 
fibres, into the lower border of the body of the os hyoides. This muscle is 
separated, below, from its fellow by a considerable interval; but they apjiroach 
one another in the middle of their course, and again diverge as they asc^ d. It 
often presents, immediately above its origin, la transverse tendinous inte section, 
like those in the Rectus abdominis. 

Variatiom. This muscle sometimes arises from the inner extremity of the clavicle, and 
the posterior sterno-claviculav ligament; or from the sternum and this liganent; froin 
either bone alone, or from all these parts ; and occasionally has a fasciculus connected with 
the cartilage of the first fib. 

Relations. By its superficial surface^ below with the sternum, the eternal end 
of the clavicle, and the Sterno-mastoid ; and above, with the Pl^tysma and deep 
cervical fascia. By its deep surface^ with the Sterno-thyroid, Crico-thyroid, and 
Thyro-hyoid muscles, the thyroid gland, the superior thyroid vessels" the crico- 
thyroid and thyro-hyoid membranes. 

Sterno-Thyroid is situated beneath the preceding muscle bht is shorter 
and wider than it. It arises from the posterior sui-face of the first* lx>ne of tlie 
sternum, below the origin of the Stemo-hyoid, and generally from the edge ol 
the cartilage of the first rib; and is inserted into the oblique line on the side 
of the ala of the thyroid cartilage. This muscle is in close contact with its 
j^Slbw at the lower part of the neck; and is frequently traversed by a t^'ansverse 
w oblique tendinous ^tersection, like those in the Rectus abdominis. 
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Variations. This muscle is sometimes continuous wi|h the Thyro-hyoid and Inferior con- 
strictor of the pharynx ; and a lateral prolongation from it sometimes passes as far as the os 
hyoides. 

Itelations. By ifis anterior aurfi^e., with the Sterno-hyoid, Omo-hyoid, and 
Stemo-mastoid. By its posterior surface^ from below upwards, with the trachea, 
vena innominata, common carotid (and on the right side the arteria innominata), 
the thyroid gland and vessels, and the lower part of the larynx. The middle 
thyroid vein lies along its innei* border, a relation which it is important to remem- 
ber in the operation of tracheotomy. 

The Thyro-Uyoid is a small quadrilateral muscle appealing like a continuation 
of the Sterno-thyi’oid. It arises from the oblique line on the* side of the thyi’oid 
cartilage, and passes vertically upwards to be inserted into the lower border of the 
body and greater cornu of the hyoid bone. 



S lenrofiU'nt 


Relations, By its external surface.^ with the Sterno-hyoid and Omo-hyoid 
muscles. j^By its inUmwbl anrface^ with the thyroid cartilage, the thyio-hyoid mem- 
brane, anjf the superior laryngeal A’^essels and nerve. 

The Omo-Il)/oid passes across the side of the neck, from the scapula to the hyoid 
b 9 ne. It 1 consists of two fleshy bellies, united by a l&eritral tendon. It arises 
from the upper Ixirder of the scapula, and occasionally from the ti*ansvei'se liga- 
ment whiai crosses the 'suprascapular notch ; its extent of attachment to the 
scapula varWng from a few lines to an inch. From this origin, the posterior telly 
forms a flat/ narrow fasciculus, which inclines forwards across the lower part of the 
neck, behind the Stemo-mastoid muscle, where it becomes tendinous ; it then changes 
its dii-ection, forming an obtuse angle, and the anterior telly ascends almost vei*tically 
upwards, close to the outer border of the Sterno-hyoid, to be inserted into the lower 
l»opder of the body of the os hyoides, just external to the insertipn of the Sterno- 
hyoid. The tendon of this muscle, which varies much in its length and form in 
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different subjects, is held in itste position by a process of the deep cervical fascia, 
which includes it in a sheath, and is prolonged down to be attached to the cartilage 
of the first rib. It is by this means that the angular form of the muscle is maintained. 

This muscle subdivides each of the two large triangles at the side of the neck 
into two smaller triangles ; the two posterior ones being the posterior superior or 
occipital, and the posterior inferior or subclavian ; the two anterior, the anterior 
supprior or superior carotid, and the o^nterior inferior or inferior carotid triangle. 

Relations, By its superficial surfac'^, with the Trap:^zius» 1 Subclavius, the clavicle^ 
jtlie Sterno-mastoid, deep cervical fiiscia, Platysma, and integument- By its d,eep 
surface, with the Bcaleni, phrenic nerve, brachial ])lexus, sheath of the common 
|carotid artery, and internal jugular vein, the descendons uoni nerve, Sterno-thyroid 
Ihnd Tliyro-hyoid muscles. 

Nerves, Tlie Thyrodiyoid is supplied by the hypoglossal ; the other muscles 
of this group by branches from the loop of communication between the das(;endens 
and com in unicans noni. 

Actions, These miisclhs <le])ress the larynx and hyoid hone, after they have Ixoxi 
drawn up with the j)])a.rynx in the act of deglutition. The Omo-hyoid muscles 
not only depress the hyoid hone, hut carry it backwards, and to one or the other 
side. They are also tensors of the cervical fascia. The Thyro-hyoid may act as 
an elevator of tlie thyrpid cartilage, when tlie hyoid bone ascends, drawing upwards 
the tliyroid cartilage behind the os hyoides.* 

3. SuruA IIyotd Region. (Figs. 155, 156.) 

Elevators the Os Hyoides — Depressors of the Lower Jaw. 

Digastric. Mylo-IIyoid. 

Stylo-H yoid. Genio-Hyoid. 

Dissection, To dissect these Tnusclos, a block should he ])laced Ixuieafh the hack of the 
neck, and tht? head drawn ba(jk wards, and retained in that position. On tlie removal of 
the deep lasciii, the muscles are at once exposed. 

^ I^if/af^tric consists of two llesliy bellies united by an interme<liate rounded 

tendom Tt is aT small muscle, situated Ixihnv the side of the lioily of the lower 
jaw'^, and ext^iding, in a curved form, from the side of the head to tlie symphysis 
of the .jaw. Tho posterior hellt/, longer than the anterior, aris('S from the digastric 
groove on tlie inner side of the mastoid process of tlie temporal bone, and passes 
tlownwards, forwards, and inwards. The anterior belly, being reilected upwards 
and foi'wards, is inserted into a depression on the inner side of the lower iborder 
of the jaw, close to the symphysis. The tendon of the .muscle perforates the Stylo- 
liyoid, and is lield in connection with the side of the body of the hyoid bone by an 
aponeurotic loop, lined by a synovial membrane. A broad aponeuiptic layer is 
given* off from the tendon of the Digastric on each side, which is attached to the 
body and gi'eat cornu of the hyoid bone : this is termed the supra hyoid, aponeurosis. 
It forms a sti*ong layer of fascia between the anbnior portion of the two muscles, 
and a firm investment for the other muscles of tlxe supra-hyoid region which lie 
deeper. 

Tlje Digastric muscle divides the anterior superior triangle of the neck into two 
smaller triangles j the upper, or submaxillary, being bounded, above, by the lower , 
.)hw and mastoid process; below, by the two bellies of the Digastric muscle: the 
lower, or superior carotid triangle, being bounded, above, by the posterior belly of 
the Digastric ; behind, by the Sterno-mastoid ; below, by the Omo-hyoidi. 

liedatiom^ By its superfxaiaL 8 urfa.ee, with the Platysma, Stemo- and Trachelo* 

It is this i^tion of the Thyro-hyoid muscle which, as Dr. Buchanan has pointed out, 

^ permits the folding back of the epiglottis over the upper orUioe of the larjux.* 
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mastoid, part of the Stylo-hyoid muscle, and the parotid and suhmaxillary glands. 
By its dmp surface^ the anterior belly lies on the Mylo-hyoid ; the posteiior belly 
on the Stylo-glossiis, Stylo- pharyngeus,i(^nd Hyo-glossus muscles, the extc^mal 
carotid artery and its lingual and facial branches, the internal carotid artery, 
internal jugular vein, and hypoglossal nerve. 

The Stylo-Hyoid is a small, slender muscle, lying in front of, and above, the 
posterior l)elly of the Digastric. It arises from the middle of tlie outer surface of 
the styloid process ; and, passing downwards and ibrwards, is inserted into the bofly 
of tbe hyoid bone, just at its junction with the gmiter cormi, and immediately 
above the Omo-hyoid. This muscle is j^erforated, near its insertion, })y the tendon 
of the Digastric. 

llelatioiis. The same as the posterior belly of tlio Digastric. 

The Digastric o,nd Stylo-hyoid should be removed, in order to expose the next 
muscle. 

The Mylo-TIyoid is a flat triangular muscle, situated immediately beneath the 
anterior belly of the Digastric, and fot^ming, w ith its fellow of the opposite side, a 
muscular floor for the cavity of the mouth. It arisfis from the whole length of 
the mylo-hyoid ridge, from the symphysis in fi'ont to tlu* last molar tooth behind. 
The posterior fibres pass obliquely forwards, to l)e inscirted into the body of tlie 
os liyoides. The middle and anterior fibres aie inserted into a n»edian fibrous 
rapin'’!, where they join at an angle with the fibres of the opposites muscle. This 
median raph6 is sometimes wanting ; the muscular fibres of the two sides are tlu‘ii 
direc^tly continuous with one another. 

Relations, By its cutaneous surface., wdth the Platysma, the antf^rior Mly of tlie 
Digastric, the supra-hyoid fascia, the submaxillary gland, and submental vessels. 
By its deep ov superior surface, wdth the Genio hyoid, part of the iryo-glossus, 
and Stylo-glossus muscles, the hypo-glossal and gustatory nerves, the siiblingu>»l 
gland, and the buccal mucous membrane. Whartoii^s duct curves round its 
posterior border in its passage to the mouth. 

JHssection, The Mylo-hyoid should now he removed, in order to expose the mnseles 
which lie beneath ; this ia elfecled by detaching it from its attachments to the hyoid bone 
and jaw, and separating it by a vertical incision from its fellow of the opposite side. 

The Genio- Hyoid is a narrow, slender muscle, situated immediately beneath^ 
the inner l>order of the jmeceding. It arises from the i^f prior gppipl 
the inner side of the symphysis of the jaw, and passes downwards and backwards, 
to be inserted into the anterior surface of the body of the os hyoides. This muscle 
lies in close contact with its follow of the opposite side, and increases slightly in 
breadth it descends. 

Relations* It is covered by the mylo-hyoid, and lies on the Gcnio-hyo-glossus. 

Nerves, The Digastric is supplied, its anterior belly, by the mylo- hyoid branch 
of the inferior dental ; its posterior liolly, by the facial ; the Stylo hyoid, by the 
facial ; the Mylo-hyoid, by the mylo-hyoid branch of the inferior dental ; the Genio- 
hyoid, hqfethe hypoglossal. 

Actions. This group of muscles j>erforms two very important actions. They 
raise the hyoid lx)ne, and with it the base of the tongue, during the act of deglu- 
tition ; or, when the hyoid bone ia fixed by its depressors^ and those of the larynx 
they depress the lower jaw. During the fii^t act of deglutition, when the mass 
is being driven from tlie mouth into the pharynx, the hyoid bone, and with it the 
tongue, is carried upweyrds and forwards by the anterior belly of the Digastric, 
the Mylo-hyoid, and Gei?iio-hyoid muscles. In the second act, when the inass is 
passing through the pharynx, the direct elevation of the hyoid bone takes place by 
the combined action of all the muscles ; and after the food has passed, the hyoid 
hone is carried upwards and backwards by the posterior belly of the Digastric and 

• This refers to the depth of the muscles from the skin in dissectinsr, ^ the erecHooMtion 
of the body |Sftch of these muscles lies above the preceding. 

• Q 2 
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Stylobyoid muscles, which assist in preventing the return of the moiisel into the 
mouth. 

4. Begion. 

Genio*Hyo-Glossus. Lingualis. 

Hyo-GloHsus. Stylo-Glossus. 

Palato-Glossus. 

Diasection, After completing the dissection of the preceding muscles, saw through the 
lower jaw just external to the symphysis. Then draw the tongue forwards, and attach it, by 
a stitch, to the nose ; and its muscles, which are thus put on the stretch, may be examined. 

The Genio-lTyo-GLoAsuH has received its name fixnn its triple attfxchment to 
the jaw, hyoid bone, and tongue; it is a thin, flat, triangular muscle, placed ver- 
tically on either side of the middle lino, its a]>ex corresponding with its 2)oint of 
attachment to tlie lowei* jaw, it-s bfise with its insertion into the tongue and hyoid 
bone. It aristas by a short tciiidon from the superior* genial tubercle on^ the inner 
side of the symphysis of the jaw, immediately above the Genio-hyoid ; from this 
point, the muscle Hpi*ea(ls out in a fan^like form, the infer ior fibres passing down- 
wards, to l>e ins<*rted into the upjrer part of the body of tlio hyoid bone, a few 
l)eing contiinied into the side of the pharynx; the middle libres passing backwards, 
and the superior ones upwards and forwards, to be attardied to the wliole length of 
the under surface of the tongiu', from the base to the apex. 


157.— Muscles of the Tongue. T4eft Side. 



Helaiions. By its internal aurfacBy it is im contact with its fellow of the opposite 
side, from which it is separated, at the back part of the tongue, by the fibrous 
septum, which extends through the middle of the organ. By its extehial surface^ 
with the Lingualis, Hyo-glossus, and Stylo-glossus, the lingual artery and hypo- 
glossal nerve, the gustatory nerve, and sublingual gland. , upper btpdery 

with' the mucous membrane of the floor of the mouth (fraenum Knguss), By its 
with the Genio-hyoid. 

The 0yO‘Olo8$uB is a thin, flat, quadrilateral muscle, which arises from the side 
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of the body, the lesser cornu, and whole len^h of the gi-eater cornu of the hyoid 
•bone, and passing almost vertically upwards, is inserted into the side of the tongue, 
between the Stylo-glossus and Lingualis. Those fibres of this muscle which arise 
from the body, are directed upwards and backwards, overlapping those from the 
greater cornu, which are directed obliquely forwards. Those from the leaser cornu 
extend forwards and outwards along the side of the tongue, under cover of the 
portion arising from the body. 

The difference in the direction of the fibres of this muscle, and their separate 
origin from different parts of the hyoid >x)ne, led Albinus and other anatomists 
to describe it as three muscles, under the names of tlici Kasio-glossus, the Kerato- 
glossus, and the Chondro-glossus. 

Relations. By its external snrfam^ with tho Iligastrie, tho Stylo-hyoid, Stylo- 
glossus, and Mylo-hyoid muscles, the gustatory and hypoglossal nerves, Wharton’s 
duct, and the sublingual gland. By its deep surface, with the Genio hyo-glossus, 
Lingualis, ' and Middle constrictor, tho lingual vessels, ^iid the glosso-pharyngojil 
nerve. 

The gi*eater part of the muscular substance of the tongue is formed by its in- 
trinsic muscle, the linguaUs, inferior ^ suporfie jf^h 

158. — A Longitudinal Section of the Tongue near the Middle Line, to show the Superficial 
Lingualis and the intrinsic Vortical Fibres. 



lingualis (figs. 157, 158) is a longitudinal band of muscular fibres, situated on 
the under surftxco of tho tongue, lying in the interval l)etweeu tho ilyo-glossus and 
the Geiiio-hyo-glossus, and extending fiom the base to the apex of the organ. 
Posteriorly, some of its fibres are lost in tho base of the tongue, and others are 

1 59. — A Transverse Section of tho Tongue, showing the various Intrinsic and Extrinsic 
Muscles in tlieir relative positions. The Intrinsic Vertical Fibres and the liaaiuo 
Arteiy are removed on one side, and shown on the other. 



occasionally attached to the hyoid bone. It blends with tlie fibres of the Stylo- 
glossus, in front of the Hyo-glossus, and is continued forwards as far as the ajwx 
of tlie tongue. It is in relation, by its under surface, with the ranine suteiy. The 
lingualis (fig. 158) consists of fibres running more or less longitpdfii&lly 
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klong the back of the tongue beneath the mucous membrane, and blending with the 
deeper: fibres. At the sides of the tongue these fibres are crossed by those of the 
palato- and hyo-glossus. Between these two are found transverse fibres (fig. 159) 
which arise from the median septum, and blend with the fibi*es of the palato- 
glossus and other muscles, as well as a large number of vertical fibres. The 
vertical fibres are ai*i’anged somewhat parallel with tho.se of the genio-hyo-glossus, 
with which many of those near the middle line are conttnuous ; they extend from 
the upper to the lower surface of the tongue, decussating v ith the fibres of the 
otlier muscles, and especially with the transverse. The interstices of the muscular 
fibres are filled with a large quantity of fat and glandular tissue. 

A very distinct fibrous septum exists between the two halves of the tongue, so 
that tho anastomoses l)etwf^c*n the two lingual arteries ai’e not very frec^, a fact 
often illustrated by injecting one half of the tongue with coloured size, while tho 
other is left uninjected, or is in jected of a differ ent colour. 

The the^shortost and smallest of the throe styloid muscles, arises 

fi'oni the anterior and outer side of the styloid process, near its centre, and from 
the? stylo-maxillary ligament, to which its fibres, in most cases, are attached by a 
thin aponeurosis. Passing downwards and forwards, so as to become nearly hori- 
zontal in its dir*ection,- it divides upon the side of the tongue into two portion.s : 
one longitrrdinal, which is inserted along the side of the tongue, blending with 
the fibres of tho Lingualis in front of the Hyo-glossus ; tho other oblique, which 
overla])s the Hyo-glossus muscle, and decussates with its fibres. 

By its external surfiice^ from above downwards, with the parotid 
gland, tlu^ Internal pterygoid muscle, the sublingual gland, the gnshitory nerve, 
and the inu<;ous UKiiubrane of the mouth. By its iniernal surface^ with the tonsil, 
the Superior consti*ictor, and the Ilyo-glossus muscle. 

l''ho Palato-Glossna or Comtrictor Istfmii Faucium,^ although it is one of tlie 
muscles of tho tongue, serving to draw its base upwards during the act of deglu- 
tition, is more nearly associated with the soft palato, both in its situation and 
function ; it will, coiivsequontly, bo described with that groujr of musek s. 

Nerves, The Palato-glossus i.s supplied by the palatine branches of Meckefs 
ganglion; tlie Lingualis, according to some authors, by tho chorda tyrnpani; the 
remaining muscles of this group, by the hypoglossal. 

Acthyns, TheV movements of the tongue, although numerous and complicatetl, 
may bo understood by carefully (jonsulering the direc*.tion of the fibrt^s of its 
muscles. Tlic Genio-hyo-<jloss% by means of their posterior and inferior fibre's, 
draw iq)wards the hyoid bone, bringing it and the base of the tongue forwards, so 
as to j)rofcrtide the apex from the mouth. Tho anterior fibres will draw tlio 
tongue bjKik into the mouth. The whole length of the\s(3 two muscles acting along 
the middle line of the tongue will draw it downwards, so as to make it concave 
from side to side, forming a channel along which fluids may pass ^towards the 
pharynx, as in sucking. The Ilyo-ylassi muscles (fraw down the sides of the 
tongue, so as to rc*nder it convex from side to side. Tho Limjuales^ superficial and 
inferior, by djuwing downwards the centr-e and apex of the tongue, render it 
convex from lK?foi*<3 backwards. Tho Palato-glossi draw the base of- the tonguo 
upwards, and the Stylo-glossi upwards and backwards. 

5. Pharyngeal Region. 

Constrictor Inferior. Constrictor Superior. 

Constrictor Medius. Stylo- Pharyngeus. 

Palato-Pharyngeus. (See next Section.) 

Dissection (fig. 160). ^ ,|n order to examine the muscles of the pharynx, cut through the 
trachea and (esophagus just above the sternum, and draw them upwards by dividing the 
lom^reolar tissue connecting tho pharynx with the front of the vertebral column. The 
being drawn well forwards, apply the edge of the saw immediately behind* the. styloid 
iproo^esi and saw the base df the skull througl^ from below upwards. The pharynx 
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and mouth, should then be Bliiiled with tow, in order to distend ita cavity and render the 
muscles tense and easier of dissection. 

The Inferior Constrictor^ the moat superfici^il and thickest of the three con- 
strictors, " arises f rom the s ide of the cricoid and tl^vmid To the 

cricoid cartilage it is attached 
i6o. — Muscles of the Pharynx. External View. in the interval between the 

^ . j' ^ <Ji*ioo-thyroid muscle, in front, 

I. 'j Y tbyroid it 

V uttach(d ^to the 

\ ala^ the ^cartilaginous surface 

^ itsj^>osterior bordej*, and to the 


t of the gcgoph tyni^ ; tlie rest as- 
cend, incicasing in obliquity, 
and overlap the Middle cou- 

geal nerve ami arteiw 

infeffor^r reeu Vre^^ la^wny eal. 
btnioliXTr" T!le"'T()wer border of 
this muscle, pi e^ous to their 
entering the laiynx. 

Ileldtions. It is covered by a dense cellular membrane which SLuroimds the 
entire phaiynx. Jiehhtd, it is in i*elation with the vertebral column and tlie 
Lougus colli muscle; latcrfvllf/y with tlie thyroid gland, the comlnon carotid 
aitery, and the Storno-thyroid muscle ; by its i^iitrnal s'iirface^ with the Middle 
constrictor, tho Stylo-pluuyngeus, Palato-pharyngeus, tlie phaiyngeal aponeurosis, 
and the mucous membrane <if the })haiynx. 

Tho Midiile Const rictor is a liattene<l, fan-shai)ed muscle, smaller tha^ the pre- 
ceding, and situated on a plane anterior to it. It ydjolo leng th of 

the gi*eator cornii tho bppe. |’rom tha losaey ©©rau,. fjcoxa . tho ^tyloT 

hvoid ligapent^ The fibres diverge from their origin : the lower ones descending 
txmeath the Inferior constrictor, tlie middle fibres passing ti’aiisverstily, and the 
upper fibi-es ascending and overlapping the Superior constrictor. The muwscle is 
inserted into the posteiiur mediax^ fibrous raphe^ blending in the middle line with 
that of tKe^ oppositet^^ 

RelatioriH, This muscle is se parated from ^he Superior glosso - 

])}i aryngei\l nerve and the Stylo-pharyugeus muscle ; frpUL 
strictor, by t he sup er i or laryngeaT Iti Behmdy it lies on the vertebral column, 

tlie Longiis comTan^^ Rectus aritTcns major. On each side it is in relation 
with tho carotid vessels, the pharyngeal plexus, and some lymphatic glands. Near 
its origin, it is covered by the Hyo-glossiis, from which it is separated by the 
lingual vessels. It lies upon the Superior constrictor, the Stylo-j>haiyngeus, the 
Palato-pharyngeus, the pharyngeal aponeurosis, and the mucous membrane. 

. The Superior Constricto r is a quadrilateral muscle, thinner and paler the 
other constrictors, and situated at tho upper part of the pharynx. It arises from 
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the lower third of the margin of the iiiternal pterygoid plate and its hamular 
process, from thci contiguous portion of the palate l)one and the reflected tendon of 
the Tensor palati muscle, from the pterygo-maxillary ligament, from the alveolar 
j)rocess above the posterior extremity of the mylo-hyoid ridge, and by a few fibi*es 
fyom the side of the tongue in connection with the Genio-hyo glosaus. From these 
j)oiuts, the fibres curve backwards, to be inserted into the median raph6, toeing 
also prolonged by means of a fibi*ous aponeui osis to the phar\'ngeal spine on the 
basilar process of the occipital bone. The su|7erior fibres arch beneath the Lt^vator 
palati and the Eustachian tube, the interval letween the upper border of the 
muscle and the basilar ])rocess being deficient in muscular fibres, and closed by 
fibrous moni>)T*ane. Tliis interval is known as t/ie shms of Morgayni. 

JiiiatioiiH, l\y its outer surface^ with the vertebi'a] column, the carotid vessels, 
the internal jugular vein, tli(‘. tln‘B(5 divisions of the eighth nerve and the ninth 
nerve, the Middle (constrictor which overla])s it, and the Stylo- phaiyngeus. It 
cov(‘rs the Palato-pharyngcnis and the tonsil, and is lined by the pharyngeal 
apotu'urosis and by mucous memhi ane. 

The Stglo pharyngens is a long, slender muscle, round above, broad and thin 
below. It arises from the inner side of the base of the styloid process, passes 
downwai-ds along the side of the; pharynx between the Superior and Middle con- 
strictors, and sjrreads out beneath the mucous membrane, where some of its fibres 
ai*o lost in the Constrictor muscles, and oth.OT\s, joining with the Palato-pharyngous, 
are inserted into the posterior border of the thyroid cartilage. The glosso-phaiyngc^al 
nerve runs on the outer side of this muscle, .and crosses over it in passing for ward 
to the tongue. A portion of the Stylo-pharyngeus sejraraied from the r(*st of the 
muscle by the Closso-pharyiigeal nerve, and arising above from the ham of the skull 
(spine of the sphenoid or pc*ti*ous portion of the temporal) is sometimes found and 
receives the name of Cephalo-pliaiyngeus. 

Relafioiis. Jixterncdlyf with the Stylo-glossus muscle, the external carotid aricuy, 
the ])arotid gland, and the Middle constrictor*. InUrnallyy with the internal cai'otid, 
the internal jugular vein, the Superior constrictor, Pfflato-pharyngeus and mucous 
membrane. 

Nerves, The Constrictors are supplied by branches from the j)ha.iyngeal 
plexus, the Stylo-jrharyngeus by the glosso-phaiy iigea 1 n(u*ve, and the Inferior con- 
strictor* Iry an additional branch from the external laryngeal nerve, and by Urn 
r(3cui*rent lai’yngejtl. 

Actio'iis, When deglutition is about to be performed, the pharynx is drawn 
upwards and dilated in different directions, to r eceive the morsel pi()pell( 3 d into it 
from the mouth. The Stylo-pharyngei, which ai*e much farther i*emoved from 
one another at tlieir oi*igin than at their insertion, dr*aw the sides of the pharynx 
upwards and outwards, its breadth in the antero posterior direction being incieased 
by the larynx and tongue being carried forwards in tludr ascent. As soon as the 
rnor'scl is receivevl in the pharynx, the Elevator muscles I'elax, the bag descends, 
and the Constri(jtors contrjict upon the morsel, and convey it gradually (lownwards 
into the oesophagus. Posides its action in deglutition, the phai*ynx also exerts aii 
important influence in the modulation of the voice, especially in the production of 
the higher tones. 

6. Palatal Kegion. 

Levator Palati. Azygos Uvulae. 

Tensor* Palati. Palato-Glossus. 

Palato-Pharyngcus. 

Dissect ion (fig. 1 6 1 ). Lay open the pharynx from behind, by a vertical incision extending 
from its upper to ite lower part, and jpartially divide the occipital attachment by a transverse 
incision on ea<3h side of the vertical one ; the posterior surface of the soft palate is then 
exposed. Having fixed the uvula so as to make it tense, the mucous membrane and glands 
sh^d be carefully i*6moved from the posterior surface of the soft palate, and the muscles of 
this piart are at once exposed. 

ZiCVCLtor DqJMv is a long, thick, rounded muscle, placed on the outers side 
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of the posterior nares. It arises from the ’under surface of the apex of the petrous 
portion of the temporal bone, and from the adjoining cartilaginous portion of the 
Eustachian tub%; after passing into the phaiynx, above the upper concave margin 
of the Superior constrictor, it descends obliquely downwards and inwards, its 
fibres spreading out in the posterior surface of the soft palate as far as the middle 
line, where they blend with those of the opposite side. 

16 1. — Muscles of the Soft Palate. The Pharynx being laid open from behind. 



Jielations, Externally^ wdth the Tensor palati and Superior constrictor. Tvter- 
nally, with the mucous membrane of the pharynx. Posteriorly^ witli the mucous 
lining of the soft palate. This muscle must be removcjd and tlio pterygoid 
attachment of the Superior constrictor dissected away, in oi der to expose the next 
muscle. 

The Circumfleocus or Tensor Palati is a broad, thin, ril>and-like muscle, placed 
on. the outer side of the preceding, and consisting of a vorti(?al and a horizontal 
portion. The veriical poriion arises by a broad, thin, and flat lamella from the 
scaphoid fossa at the base of the internal pterygoid plate ; fiom the sjdne of the 
sphenoid; the vaginal process of the temporal bone and the anterior aspect of 
the cartilaginous portion of the EusUichian tube : descending vertically between 
the internal pterygoid plate and the inner surface of the Internal pterygoid muscle, 
it terminates in a tendon, which winds round the hamular process, being rebuned 
in this situation by some of the fibres of origin of the Internal pterygoid muscle, 
and Iqbricated by a burs^. The tendon or horizontal portion then passes horizontally 
invrards, and expands into a broad aponeurosis on the anterior siuface of the soft 
palate, which unites in the median line with the aponeurosis of the opposite 
muscle, the fibres being attached in front to the transverse ridge on the horizontal 
portion of the palate bone. ' 
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Relatimu. ExtermUy^ with the Internal pterygoid. InterncMy^ with the Levator 
palati, from which ifc is separated by the Superior constrictor, and with the internal 
pterygoid plate. In the soft palate, its aponeurotic expansion is anterior to that 
of the Levator palati, being covered by mucous membi-ane. 

The Azygos Uvidm is not a single muscle, as would be infeiTed fi;*om its name, but a 
pair of narrow cylindrical fleshy fasciculi, placed side by side in the median line of the 
soft palate. Each muscle arises from the posterior nasal spine of the palate bone, 
and fix>m the contiguoiife tendinous aponeurosis of the soft palate, and descends to 
be inserted into the uvula. 

Relations, Anteriorly^ with the tendinous expansion of the Levatores palati ; 
behind^ with the mucous membrane. 

The two next musscles are exposed by removing the mucous membrane from the pillars of 
the soft palate throughout nearly their whole extent. 

The Palato-Glossns i^onstrictor Isthmi Fauciuni) is a small fleshy fasciculus 
nari’ower in the middle than at either extremity, foi*ming, with the mucous mem- 
bmne covering its surface, the anterior pillar of the soft palate. It arises from the 
anterior surface of the soft palate on each side of the uvula, and passing downwards, 
forwards, and outwards in front of the tonsil, is inserted into the side and dorsum 
of the tongue, wheio it Wends with the fibics of the Stylo-glossus muscle. In the 
soft pilato, the fibres of this muscle are continuous with those of the muscle of the 
o])posite side. 

The Palato-Pharyngeus is a long, fleshy fasciculus, narrower in the middle than 
at cither extremity, forming, with the mucous membrane covtjring its surfu,(*e, 
the posterior pillar of the soft palate. It is sejiarated from tlie preceding by an 
angular interval, in which the tonsil is lodged. It arises from the soft palati^ by 
an expanded fasciculus, which is divided into two parts by the Levator palati. 
The anterior fascicuhtSj the thicker, lies in the soft palate Ijotween the Levator 
and Tensor, and joins in the middle line the corresponding part of the ojipositc 
muscle ; the posterior fasciculns lies in contact with the mucous membrane, and 
also jdins^ with the corresponding muscle in the middle line. Passing outwards 
and downwards behind the tonsil, the Palato-phauyngcns joins the Stylo-pharyn- 
gous, and is inserted with tliat muscle into the i^osterior border of the thyi-oid 
cartilage, s<>me of its fibres being lost on the side of the pharynx, and others 
passing across the middle line posteriorly,, to decussate with the muscle of the 
opposite side. C^onnected with the Palato-pharyngeus, there is found sometimes a 
slip arising alK)ve fi'om the Eustachian tul>e and called the SjJpingo-phaiyngcus. 

R(dations, In the soft palate, its anterior and posterior surfaces are covered by 
mficous membiane, from which it is. separated by a layer of palatine glands. By 
its superior border, it is in relation with the Lpvator palati, Wheie it forms the 
pr)sterior pillar of the fauces, it is covered by mucous membrane, excepting on its 
outer surface. In the pharynx it lies between the mucous membrane and the 
Constrictor muscles. 

Nerves, — The Tensor palati is supplied by a branch from the Otic ganglion ; the 
Levator palati, Azygos uvulie, and other muscles, by the descending palatine 
branches fioin Meekers ganglion. These nerves are derived primarily from the 
facial. 

Actions, During the frst act of deglutition, the morsel of food is driven back 
into the fauces by the pressure of the tongue against the hard palate ; the base of 
the tongue being, at the same time, retraciied, and the larynx ritised with the 
pharynx, and carried forwards under it. During the second stage, the epiglottis 
is pressed over the superior aperture of the larynx, and the morsel glides past it; 
then the Palato-glossi muscles, the constrictors of the fauces, contract behind the 
|c^ ; the soft palate is slightly raised by the Levator palati, and made tense by 
Tensor palati; and the Palato-pharyngei contract, and come nearly together, 
filling tip the slight interval between them. By these means the food 
is""^^^vented passing into the up^r part of the pharynx or the posterior nares; 
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at the same time^ the latter muscles form an inclined plane^ directed obliquely 
downwards and backwards, along which the morsel descends into the lower part of 
the pharynx. 

Surf/ical Anatomy, The muscles of the soft palate should be carefully dissected, the re- 
lations they bear to the surrounding parts especially examined, and their action attentively 
studied upon the dead subject, as the surgeon is required to divide one or more of these 
muscles in the operation of staph^doraphy. Sir W. Fergussou has shown, that in the congenital 
deticiency, called deft pcdctt.e, the edges of the fissure are forcibly separated by the action of 
the Levatores palati and Palato-pharyngei muscles, producing very considerable impediment 
to the healing process after the performance of the operation for uniting their margins by 
adhesion ; be has, consequently, recommended the division of these muscles as one of the 
most importiint stops in the operation. This he effects by an incision made with a curved 
knife introduced behind the flap. The incision is to be half-way between the hamular 
pi’ocess and Eustachian tube, and perpendicular to a line drawn between them. This incision 
perfectly accomplishes the aivision of the Levator palati. The Palativ-phavyngeus may be 
divided by cutting across tlio posterior pillar of the soft palate, just below the tonsil, with a 
pair of blunt-point€}d curved scissors ; and the anterior pillar may be divided also. To divide 
the Levator palati, the plan recommended by Mr. Pollock is to be greatly preferred. The 
flap being put upon the stretch, a double-edged knife is passed thr»)ugli tlie soft palate, 
just on the inner side of the hamular process, and above the line of tlie Levator paUti. 
The handle being now alternately raised and depressed, a sweeping cut is made along the 
posterior surface of the soft palate, and the knife withdrawn, leaving only a small opening 
in the mucous membrane on tlie anterior surface- If this operation is performed 011 the 
dead body, and the parts afterwards dissected, the Levator palati will be found completely 
divided. 


7. Vertebral Region (Anterior). 

Rectus Capitis Anticus Mi^ijor. Jlectus Lateralis. 

Rectus Capitis Anticus Minor. Longus Colli. 

The Rectus Capitis Anticus Major (fig. 162), broad and tluck above, narrow 
Ix^low, appesirs like n continuation upwards of the Spaleuus anticus. It arises by 
four tendinous slips from the anterior tubercles of the transvei se pi-ocasses of the 
third, fourth, fifth, and sixth cervical vertebrae, aijid ascends, converging towards 
its fellow of the opposite side, to be inserted into the basilar process of the occi- 
pital bone. 

Relations. By its anterior surface^ with ihe phaiynx, the syiupatlictic nerve, and 
the sheiith enclosing the carotid artery, internal jugular vein, and pneumogastric 
nerve. By its posterior suifadey with the Longus colli, the Rectus anticus minor, 
and the upper cervical vertebrie. 

The Rectus Capitis Anticus Minor is a short flat muscle, situated immediately 
behind the upper part of the preceding. It arises from the anterior surface of 
lateral moss of the atlas, and from the i*oot of its transverse process, and passing 
obliquely upwards and inwards, is inserted into the basilar process immediately 
behind the preceding muscle, 

Relatiom. By its anterior surface^ with the Rectus anticus major. By 
rior surface^ with the front of the occipito-atlantal articulation. Externally y with 
the superior cervical ganglion of the sympathetic. 

The Rectus Lateralis is a short flat muscle, which arises from the upper surface 
of the tmnsverse process of the atlas, and is insei*ted into the under suiface of the 
jugular process of the occipital bone. 

Relations. By its anterior surface, with the internal jugular vein. By its posterior 
surface, with the vertebral ai*tery. On its outer side lies the occipital artery. 

The Lo'ngus C oUi is a long fiat muscle, situated on the iintenor" siuface of the 
spine, between the atlas and the third dorsal vertebra. It is broad in the middle, 
narrow and pointed at each extremity, and consists of three portions, a superior 
oblique, an inferior oblique, and a vertical portion. The superior ol^liyue portion^ 
arises from the anterior tubercles of the transverse processes of th^ thirds 
and fifth cervical vertebra; and, ascending obliquely inwards, is 
narrow tendon into the tubercle on the anterior arch of the The 
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obliqw portian, the smallest part of the muscle, arises from the bodies of the firrt 
two or tliree d6is.il vertebra; and ascending obliquely outwai^B, is inserted into 
the transvei'se processes of the fifth and sixth cervical vertebrse. ^ , j 

Tlie vertical portion lies directly on the front of the spine, and is extended 
between the bodies of the lower three cervical and the upper three dorsal vertebrro 
below, and the bodies of the second, third, and fourth cervical vertebne above. 


163. — The Prffi-Vcrtebral Muscles. 



llrlo,tio}iK. iJy its (interior utirface, with the pharynx, the oesophagus, symjiathetic 
nerve, the sheath of the great vessels of the neck, the inferior thyroid arterj, and 
I’ecnrrent lai’yngeal nerve. By its posterior surj'aoe, with the cervical and dorsal 
portions of tiie spine. Its inner hw'der is separated from the opposite muscle by a 
considerable interval below ; but they approach each other above. 


8. Vertebual Region (Lateral). 

Scalenus Anticus. Scalenus Medius. 

S<;filenu3 Posticus. 

T] ne fjenhmnn Anticus is a conical-sfeaped muscle, situated deeply at the side of 
n^, behind the Stemo-mastoM. It arises by a narrow, flat tendon from the 
on the bnrdor fl-Tid upper Butface of the first rib ; ftifll, ascending 

aliiipBt vertieilly, is inserted into the ^'^iw' l.uijercles of tran sverse prOjcesses 
6f third, fou4h, 3 afth,_flpd cervical vertebrse. The lower part of this 
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muscle separa^ the subclavian arteiy and vein : the latter being in front, ai>d 
the former, with, the brachial plexus, behind. 

lidationa. In fronts with the clavicle, the Subclavius, Sterno-mastoid, and 
Omo-hyoid muscles, the Tmnsveraalis colli, and ascending cervical arteries, the 
subclavian vein, and the phrenic nerve. By its poderior surface, with tJie pleura, 
the subclavian arteiy, and brachial plexus of nerves. I t is separated 
Longiis CQlLU.xar.JtJia^ vertebra l artprv> 

The Scalenus Medius, thp largest and longest of the three Scaleni, arises, by 
abroad origin, from the ^ger surface ofJ^^^fii;st ri^ behind the gi^oovo for tl ic 
subclayisuuartojj^ ja and, aseenVU along the sidci of 

thcTvertebral cohimn, i^ insei’tcd, by soparatt^ tendinous slips, into the postc^yitu- 

tubercles of the tr^aiQ^ of the lowe r six ceryicaL It is 

separiiled S*oin the Scalenus anticus by tire"^il>eiavian arteiy below, and tlio 
cervical nerves al)ove. The posterior thoracic, or nerve of Bell, is hji nuHl in the sub- 
stance of the Scalenus medius and emerges from it. ^ 

lUlatioll^s. By its anterior surface, with the Stcrno-inastoid ; it is crossed hy the 
clavicle, the Omo-hyoid muscle, and subclavmn artery. To its outer side is tlie 
Levator anguli scapulae, and the Scalenus posticus muscle. 

The Scalenus Posticus, the smallest of the tln ee Scaleni, arises by a thin hmdon 
from the outei- s urface o f the second ri^ lx>hind the attachment of the Stu ratiis 
niagnuK, aiiJl^ bnlTii gi ng a-sTTascends, is inserted )>y two or tlueo separate tendons, 
into the }>osterior tuber cles of the ,trati B yerso p rore of the lower two or tlneo 
c<irvical vort el)raL ,“ Tins tlio most deeply placed of the tliree*^uxl(IiT?r*^ 
occaslomilly blended with the Scalenus medius. 

?^erves. The Rectus capitis anticus major and minor andftlio Rectus lateralis 
are supplied by the suboccipital and deep branches of the cjervical plexus ; the 
Loiagus colli and Scaleni, by branches from the lower cervical iiei vcs. 

Actio7is, The Rectus anticus major and minor are the direct antagonists of the 
muscles at the back of the neck, sci’ving to rostorc the head to its nfitnral position 
after it has been drawn backwards. These muscles also se rve ^9 thi^ 
from their obliquity, r otate it. s o JXB to turn Jbhe f ace to one or-the other si(h\ The 
Loiigus colli will flex andTsIigLtly rotate tlie cervical portion of the spine. TIu^ 
Scaleni muscles, taking their fixed point from below, bend the spinal column 
to one or the other side. If the muscles of both sides act, lateral movement 
is jirovented, but the spine is slightly flexed. When they take their fixed point 
from above, they elevate the first and second ribs, and are, thei*efore, inspiratory 
iniiscles. 


MUSCLES AND PASCT^ OP THE TRUNK. 


The muscles of the Trunk may be arranged in four groups : the muscles of tlie 
Back, of the Abdomen, of the Thoi ax, and of the Perinieum. 


Muscles of the Back. 

The muscles of the Back are very numerous, and may bo subdivided into five 
layers : — 


Fiest Layer. 
Trapezius. 

Latissimus dorsi. 

Second Layer. 

t. 

Levator anguli scapulce. 
Rhomboideus ininor. 
Rhomboideus 


Third Layer. 

Serratus posticus siii)Grior. 
SeiTatus posticus inferior. 
Spleniits capitis. 

Splenitis colli. 

Fourth Layer. 

, Sacral and Lumbar 
Erector spinae. ; 
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Dorsal Region. 

Sax3ro-lumbalis. 

Musculus accessorius ad sacrodumbaJem. 
Longissimus dorsi. 

Spinalis dorsi. 

Cervical Region. 

Cervicalis ascendens. 

Transversalis colli. 

Trachelo-m astoid. 

Complexiis, 

Biventer cervicis. 

Spinalis colli. 


Fifth Laybb. 

Seraispinalis dorsi. 
Semispinalis colli. 

Miiltifidiis spinse. 

Rotatorejs spinse. 
Siipraspinales. 

Interspinales. 

Ext^enSor coccygis. 

I ntei-trans versales. 

Rectus capitis posticus major. 
Rectus cajiitis posticus minor. 
Obliqiius capitis superior. 
Obliquus capitis inferior. 


. First Layer. 

Trapezius. Latissimus Dorsi. 

Dmection (fig. 163). Place the body in tlie prone position, with the arras extended over 
th(* sides of tin? table, and the, chest and abdomen supported by several blocks, so as to 
render the muscles tense. Then make an incision along the middle line of the back, from 
the occipital protuberance to the coccyx. Make a transverse incision from the upper end of 
* this to the mastoid process ; and a third incision from its lower end, along the crest of the 
ilium to about its middle. This large intervening sjmce should, for convenience of dissection, 
be subdivided by a fourth incision, extending obliquely from the spinous process of the last 
dorsal vertebra, upwards and outwards, to the acromion process. This incision corres^vmds 
with the lower border of the Trapezius muscle. The flaps of integument are then to be 
removed in the direction shown in the figure. 

The Trapezius (fig. 164) is a broad, flat, triangular muscle, placed immediately bo- ., 
neath the skin, and covering the upper and 

back jiart of the neck and shoulders. It — Dissection of the Muscles of the Back, 

arises from the inner third of the superior 
curved line of the occipital bone j from the 
ligamentum ntiehne, the spinous process of 
the seventh cervical, and those of all 
the dorsal vertebrae ; and from the cor- 
responding portion of the supraspinous 
ligament. From this origin, the superior 
fibres proceed downwards and outwards, 
the inferior ones, upwards and outwards ; 
and the middle fibres, horizontally; and 
are inserted, the superior ^nes, into the 
outer third of the posterior border of the 
clavicle ; the i niddlk .ilbres into the inner 
m arg in of the acrom ion pi*ocess, and into 
the su perio r lij) of the ci’cst of the sjnne 
of the scapu la ; the in ferio r fibres con- 
verge near tlie scapula, and are at- 
tached to a triangular aponeurosi.s, which 
glides over a smooth surface at the 
inner extremity of the spine, and is in- 
serted into a tubercle at the outer part 
of the surface. The Trapezius is fleshy 
in the greater part of its extent, but 
tendinous at its origin and insertion. At 
its occipital origin, it is connected to the 
bona hy a thin fibrous lamina, firmly 
adhnrmt to the skin, and wanting the 

shiniiig appearance of aponeurosis. At its origin from the spines of 
the it is oomd^ected to the bones by mecms of a bix>ad semi^liptical 
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aponeurosis, which occupies the space between the sixth cervical and the third 
dorsal vertebrse, and forms, with the aponeurosis of the opposite muscle, a ten- 
dinous ellipse, ^ The rest of the muscle arises by numerous short tendinous fibres. 
If the Trapezius is dissected on both sides, the two muscles resemble a trapezium, 
or diamond-shqu>ed quadrangle ; two angles corresponding to the 8houldei*8 ; a 
tliird to the occipital protuberance; and the fourth to the spinous process of tho 
last dorsal vertebiti. . 

The clavicular insertion of this muscle varies as to the extent of its attach- 
ment : it sometimes advances as far as the middle of tho clavicle, and may even 
become blended with the posterior edge of the Skjrno-mastoid, or overlap it. 
This should be bojne in mind in the operation for tying the third part of the 
sulxtLivian artery. • 

lielatiom^. By its superficial surface^ with the integument, to which it is closely 
adherent above, but separated below by an aponeurotic lamiuta. By its deep sur- 
in tho nec;k, with the Complexus, Splenius, I^evator ahguli scapula?, and 
ilhoinhoideus minor; in"' the biick, with the Rhomboideust major, Supraspimitus, 
Infraspinatus, a small portion of tho Serratus posticais superior, the vertebral 
apoiuMu-osis (which sepjirates it from the Erector spinse), and the Latissimiis dorsi. 
The spi^ ^ ^uKie sBoryjaerva passe s beiieath the anterior border of this muscle, near 
the clavicle. The anteiior margin of its cervical portion forms the posterior boundaiy 
of the posterior triangle of the neck, the other boundaries being the Sterno-mastoid 
ill front, and the clavicle below. 

mhe Liyanientum Nuchm (fig, 164^ is a thin band of condensed cellullo- fibrous 
membrane, placed in tlie line of union between the two Trapezii in the neck. It 
extends from the external occipital protulierance to the spinous process of the 
seventh cervical vertebra, whei’e it is continuous with the supraspinous ligament. 
From its anterior surface a fibrous slip is given off to tho spinous proc(>.ss of each 
of the cervical vertebra?, excepting the atlas, so as to form a septum between the 
muscles bn each side of the neck. In man, it is merely the I’udimcnt of an im- 
portant elastic ligament, which, in some of the lower animals, serves to sustain tho 
weiglit of the head. 

The Laiissirftu^, Dorsi is a broad flat muscle, which covers the lumbar and 
the lower half of the dorsaj regions, and is gradually contracted into a narrow 
fasciculus at its insertion into the humerus. It arises by an aponeui-osis from thol 
spinous processes of the six inferior dorsal, from those of the lumbar and sfici'all 
v(?i tebrfe, and from the supmspinous ligament. Over the sacrum, tho aponeurosis^ 
of tliis muscle blends with the 'tendon of the Erector spinm. It also arises from 
llie exte rnal li p of the cre st of the ilium, behind the origin of the External oblique, 

by fl eshy digi^ tions from tlig t hreg^ or four lower, ribs, which are interposed 
]>etween similar processes of the External oblique muscle (fig. 167, p. 251). From 
lliis extensive origin the fibi*es pass in different dm?ctions, the upper ones horizon- 
tally, the middle obliquely upwards, and the lower vertically upwards, so as to 
(converge and form a thiok.fasdculus, which c^^qssesjttie J angle of the scaj>ula, 

and occasionally receives a few fibres from it. The muscle then curves around the 
lower border of the Teres major, and is twisted upon itself, so that the super ior 
iibres become at first posterior and then inferior, and the vertical fibi’es at first 
anterior and then superior. It then terminates in a short quadrilateral tendon, 
al)out three inches in" length, which, passing in front of the tendon of the Terea 
major, is insei-ted into the inn^ lip and into the botto m of the bicipital groove of 
the hujoaerus, and its insertion extends higher on the humerus thaii that of the 
tendon of the Pectoralis major. The lower border of the tendon of this muscle is 
united with that of the Teres major, tho surfaces of the two teing separated by a 
bursa ; another bursa is sometimes interposed between the mijscle and the inferior 
angle of the scapula. 

A muscular slip, varying faom 3 to 4 inches in length, and from i to | of an ipch in breadth, 
occasionally arises f^om the upper edge of tbe Latissimus dorsi, about the 
posterior fold of the «xUla> and crosses the axiUa in front of the axillary if^ 

to join the lender surface of tlie'^ndon of the Pectoralis major, the or 
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164,— Muscles of the Back. On the Left Side is exposed the First Layer 1 
• on the Right Side, the Second Layer and part of the Third. 
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the fascia over the Biceps. The position of this abnormal slip is a point of interest in its 
relation to the axillary artery, as it crosses the vessel just above the spot usually selected for 
the application of a ligature,* and may mislead the surgeon during the operation. It may be 
easily recognised by the transverse direction of its fibres. Dr. Struthers found it, in 8 out of 
105 subjects, occurring seven times on both sides. 

Helatio^is. Its auperjicidl surface is subcutaneous, excepting at its upper part, 
where it is covered by the Trapezius. By its deep surface^ it is in relation with 
the Erector spinse, the Serratus posticus inferior, the lower intercostal muscles 
and ribs, the Serratus magnus, inferior angle of the scapula, Bhomboideus major. 
Infraspinatus, and Teres major. Its outer margin is sej^arated below, from the 
External oblique, by a small triangular interval ; and another triangular interval 
exists between its upper border and the margin of the Trapezius, in which the 
Intercostal and Bhomboideus major muscles are exposed. 

Niirves, The Trapegjus is supplied by the sp i^ia l BiCOessoiy, and deep bi*anches 
of the cervical jJexiis ; the Latis^iuius dorsi by the l ong subscapular nerve. 

Secokd Layer. 

Levator anguli Sciipula*. Bhomlxndeiis Minor. 

Bhomboideus Major. 

Dissection, The Trapezius must 1)6 removed in order to expose the next layer ; to effect 
this, detach the muscle ^m its attachment to the clavicle and spine of the scapula, and turn 
it back towards the spine. 

The Levator Angvli Scapulce is siiuated at the back part and side of the nock. 
It arises by three or four tendinous slips from the posterior tubercles of the tmns- 
ver^IpXlQcesses of the tln-jee or four upper cervical vertebrm ; these, becoming fleshy, 
are united so as to form a flat muscle, which, passing downwards and backwards, is . 
inserted into the posterior l)order of the scj^pula, between the superior angle ancL 
the triangular smooth surface at the root of the spine. ^ 

lielatio'tis. By its superficial {anterior) surface ^ with the integument, Trapezius^ 
and Sterno-mastoid. By its deep (posterior) surface, with the Spleuius colli, 
Transversalis c^lli, Cervicalis ascendens, and Serratus posticus sui)oiior, and with 
tlie transvei’salis colli and posterior scapular arteries. 

The lihomhoideUs Minor ai ises from the ligamentum nuchsc and sjiinous pro- 
cesses of the seventh c ervictil and fi rst, Passing downwards and 

outwards, it is inserted inio the margin of the triangular smooth surface at the root 
of the spine of the scapula. . This small muscle is usually separated fiom tlie 
Kliomboideus major by a slight cellular interval. 

The Rhomhoideus Major is sitirated immediately below the preceding, the adjacent 
lifitrgins of the two being occasionally united. It ai-ises by tendinous fiV>res from 
the siiinous processes of the four or five upper dorsal vertebrm and the suprasinnous 
ligament, and is inserted info a narrow tendinous arch, attached above to the 
triangular surface near the spine; below, to the inferior angle, the arch beirg 
connected to the border of the scapula by a thin menibraiie. When the arcli 
extends, as it occasionally does, but a short distance, the muscular fibres are 
insei*ted into the scapula itself. 

Relations, By their superficial {posterior) surface, with the integument and 
Trapezius ; the Bhomboideus major, with the Latissiinus dorsi. By their deep 
{anterior) surface, with the Serratus posticus superior, p ^teri or s^i>ular artery, 
part of the Erector spinm, the intercostal muscles and ribs. 

Nerves, These muscles are sSipplied by branches from the fifth cervical nerve, 
and additional filaments from the deep branches of the cervical plextis are^distii- 
huted to the Levator anguli scapulm. 

Actions. The movements effected by the preceding muscles are numerous, as : 
niay be conceived from their extensive attachment. If the head is fix^, the upper 
part of the Trapezius will eleve-te the point of the shoulder, sfi in supporting 
’'^eights; .when the middle and lower fibres are brought into acti^^ j^ 
of the scapula upon the^side of the chest is produced, ]f the isihoulders 

R 
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both Trapezii acting together will draw the head directly backwards, or if only- 
one acts, the head is ditiwn to the corresponding side. 

The Latissimvs Dorsi^ when it acts upon the humerus, draws it backwards and 
downwards, and at the same time rotates it inwards. If the arm is fixed, the 
muscle may act in various ways upon the trunk ; thus, it may raise the lower ribs 
and assist in forcible inspiration, or if both arms are fixed, the two muscles may 
assist the abdominal and great Pectoral muscles in drawing the whole trunk 
forwards, as in climbing or walking on crutches. 

The Levator Anguli iScajowte Vaises the superior angle of the scapula after it has 
lieen depresst^d by the lower fibres of the Trapezius, whilst the Ehomboid muscles 
carry the inferior angle backwards and upwards, thus producing a slight I'otation 
of the scapula upon the side of the chest. If the shoulder be fixed, the Levator 
anguli scapulfe may incline the nock to the oori*esponding side. Tlio Ehomboid 
muscles acting together with the middle and inferior fibres of the Trapezius, will 
draw the scapula directly backwai’ds towards the spine. 


Thiro Layer. 

Serratus Posticus Supoiior. Sorratiis Posticus Inferior. 

c« 1 • f Si deni us Capitis. 

Sploiinm (spleniusOolli. 

JHssection. To bring into view the third layer of muscles, remove the whole of the second, 
togetJier with the Latissiiuus dorsi; by cutting through the Levator anguli sc^aptdje and 
Rhomboid muscles near their insertion, and reflecting them upwards, to expose the Serratus 
posticus superior, dividing the Ijatissimiis dorsi in the middle by a vertical incision carried 
from its upper to its lower part, and reflecting the two halves of the muscle. 

The SerraMis Posticus Superior is a thin, fiat, quadrilateral muscle, situate*! 
at the iippei* and back part of the thorax. It arises by a thin and broad aj>oneU“ 
rosis from the ligjimentuni nuclioe, and from the spinous processes of the h^tgt 
cervical and two or three upper dorsal vertebne. JncHning downwanls and out- 


w^MteTTb becomes muscular, and is insertcil, by four fleshy digitations, into the 
upper borders of the second, third, fourth, and_fifth ribs, a little beyond their 

angles. « ^ ^ 

Relations. By its superficial surface with the Trapezius, Rhomboidei, and 
Sernitus magiius. ,By its deep surface^ with the Splenius, upper part of the 
Erector spiiue, Intercostal muscles and i‘ibs. 

The Serratus Posticus Inferior is situated at the junction of the dorsal and lumbar 
regions : it is of an irregularly quadrilateral form, broader than the pieceding, and 
separated from it by a considerable interval. It arises by a thin aponeurosis from 
the spinous processes of the la st two dorsa l aii^^d two or t hree upper lumb ar vertebrilB, 
and from the interspinous ligaments. Passing obliquely upwards and outwards, it 
becomes fleshy, and divides into four flat digitations, which are inserted into the 
lower borders of the four lower r ibs, a lit^t/l e beyond their angles. 

Relations. By its superficial surface^ with the Latissimus dorsi, with the 
aponeurosis of which its own aponeurotic origin is inseparably blended. By its 
deep surface^ with the lumbar fascia, the Erector spinae, ribs and Intercostal 
muscles. Its upper margin is continuous with the vertebral aponeurosis. 

The Vertebral Aponeurosis is a thin aponeurotic lamina, extending along the 
whole length of the back part of the thoracic region,- serving -fco bi^d down the 
Erector spinee, and separating it from those muscles which connect the spine to 
the upper extremity. It consists of longitudinal and transverse fibres blended 
together, forming a thin lamella, which is attached in the the 

s pinous pit)cesaes t he^d vert ebry ; ext ^allyp to the angles of th e ribs ; and 
below, to the u ppey border of the Inferi or serra^ and tendon 

^ ; atove, it pa sips.. beneath the Splenias, ^ <r blends with t hp “Seep of 

Semtu0 posticoa superior from its origin, and turn it outwards, when rim 
mnaAe will lie brought into view. 
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The Splenius is situated at the hack of the neck and upper part of the doi*sal 
region. At its origin, it is a single muscle, nai*iw, and pointed in form ; but it 
soon becomes broader, and divides into two portions, which have sepamte inseHions. 
It arises, by tendinous fibres, from the lower half of the lii/amenti^i;^ from 

cervical an'il^oF"tE^I^ ^ vertebrso, 

and from the supraspinous ligament. From this origin, the fleshy fibmTproceed 
obliquely upwards and outwards^ forming a bi*oad flat muscle, which divides as it 
ascends into two portions, the Splenius capitis and Splenius colli. 

The SpUniua Capitis is inserted into the mastoid proces s of the tempoi^al bone, 
and into the rough surface on the occip ital bon e l>eneath th^su{)erior curved line. 

The Splenius Colli is insert^, by tendinous fasciculi, into the ]) ostcirior tubercl es 
of the tran sver s e procc^sses of the ^hre^ Of* four upper cervical vertcSne, 

The Splenius is separated from ^ its fellow of the opposite side by a triangular 
interval, in which is seen the Complexus. 

Rdatio'm. By its superficial surface^ with the Trapezius, fi*om which it is 
separated below by the llhoniboidei and the Serratus } 5 osticus siipovior. It is 
4K)vered at its insertion by the Stcimo-mastoid. By its deep surface^ with the Spinalis 
dorsi, Longissinius dorsi, Semispinalis colli, Coniplexus, Ti*achelo-niastoid, and 
Ti’ansversalis colli. 

Nerves, The Splenius and Sui>erior serratus are supplied from the external 
posterior branc^hos of the cervical nerves; the Inferior sei-ratus from the external 
branches of the dorsal nerves. 

Actions, Tlie vSevrati are respiratory muscles acting in antagonism to each 
other. The Ser ratus posticus Jiuperior e levati^. 4 iii*»>^bs ; it is, therefore, an jnspi- 
lato iw muscle ; while the Serratus _ inferio r draws^the ribs downwm^ 

is ^ niu^sele o f expiratio n. Tins is prolmbly a tensor of the yei^el^yal 

aponeiirosis. The Sl>lenii m uscles of the two sides, acting together, draw the 
head idi rectly backward assisting tlie„ J^rai^ ; acting sepa- 

rately, they draw the head to one or the other side, and slightly rotate it, turning 
the face to the same side. They also assist in supporting the head in the erect 
position. ^ 

Fourth Layer. 


Sacral and Lumbar Regions^ 

Erector Spina?. 

Dorsal Region^ 

Sn cro-Lumbalis. 

Musculns Accessorius ad Sacro-Lnmbalem. 
Longissimus Dorsi. 

Spinalis Dorsi. 


Cervical Region, 
Cervical is Ascendens. 
Transversalis Colli. 
IVachelo-Mastoid. 
Complexes. 

Biventer Cervicis. 
Spinalis Colli. 


Dissection, To expose the muscles of the fourth layer, reriioye entirely the Serrati and 
vertebral aponeurosis. Then detach the Splenius by separating its attachment to the 
spinous processes, and reflecting it outwards. 

The Erector Spinas (fig. 165), and its prolongations in the dorsal and cervical 
regions, fill up the vertebral gi’oove on each side of the spine. It is covered in 
tlie lumbar region by the lumbar aponeurosis ; in the dorsal region by the Serrati 
muscles and the vei*tebral aponeiuosis ; and in the cervical region by a layer of 
cervical fascia continued beneath tlie Trapezius* This lai*ge muscular and tendinous 
mass varies in size and structure at different parts of the spine. In the sacral 
re g l pp. t he Erector spime is narrow and pointed , and its origin chiefly 
in structure. In the l umbaaTS^gion. tke muscle l)ecom es enlarged, and forms a 
large fljesbvmagg^^ In ^the it s ubdlvi 3 es into two parts, which 

gruduallydiminish in size as tliey ascend to be. inaeifed .m rjfa , 

and are gi^adually lost in the cervical region , wivere a number of special musdes 
are su pe^Bed ; which are cohtimS^^^^u^ €0*^8^^ it upon 

The Erector spinsQ arises from the s^o-iliaG and t^e 
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Burface of a very broad and thick tendon, which is a ttached, internally^ to the 
spines sa crum, to the spinous processes of the lunibar and tJii^e lower j^rsal 

the supras|nh"du^^ lij^ment ; externally, to the back part of the inner 
lip of the crest of ^ to the series of eminences on the„,pQBteiaQr..pai’t 

of the sacrum, Which repre^nt the transverse processes, where it blends with the 
.great “Sacfb^ci atic ligament- The muscular fibres form a single large fleshy mass, 
bounded in front by the transverse processes of the lumbar vertebrsB, and by the 
middle lamella of the aponeurosis of origin of the Transversalis muscle. Opposite 
the last lib, i^ divid es into two parts, the Sacro-liimbalis, and the LonSssimus 
dqrsi. ^ 

"^The Sa cra- Lumhct U^ (Ilio-Costalis), the er^ernal and smaller portion of the 
Erector spinie, is inserted, by six or seven JAatteneriendons^ of 

tlie si^ lower ribs. If this muscle is reflected outwards, it will l>e seen to lye 
reinforced Ky a series of muscular slips, which arise from the angles of the libs ; 
by means of these the Sacro-lnmbalis is continued upwai'ds to the upper ribs, and 
the cervical poT’tion of the spine. The a^neg gpry p ortions form two^ additional 
muscles, the Mu sculus acc ess orius and the Ooryicalis 

The M'osculus accesmriuB ad Sacrodumha.lem j\T\^eiA. by sepai’ate flattened tendons, 
from th« ang les of th e six lower ribs: these t>ecome muscular, and are finally 
iri serte d, by s(^parato tendons, into the angles of the six upper rib s. 

The Cervicali s as cendent is the coxitinuat ion of the^ccessoiuus upwards into the 


^jecl^; it is situated on the inner side of the tendons of the AccessoriiiSj^cy^ing frpiii 
the angles four or five upper ribs, and is inserted by a series of slender 

teiulons into the p osterior tu bercles^pfjljte transverse processes of the Ibui-th, fifth, 
and sixth cervical vertebrae. 


The of the Erector spinas, 

aris€^s, with the Sacro-hnnbalis, from the common origin above desciibed. ^In 
J^^iribar region, where it is as yet blende<l wiili the Sacro-lumbalis, some oT 
the fibres are atj^ached to the of the p.osteT,ipr^ the transverse 

piO(‘esses of ihp. lumbar vertebio), to the tutereles at the back of thiTaitic^ 
pi’ocesses, and to ^ of origin of the Transvei:sa,lia 

abdominis muscle . In th(^ dorsal region, the Lon^issimus dorsi is inserted, 
by long thin tendons, into the ti ps oF" the t mnsverse processes of all . the dorsal 
vertebrie, and into from seven to eleven vil>s tj>eir tubercles and angles. 

Tins muscle is continued upwards, to the cranium and cervical portion of the 
spine, by means of two additional muscles, the Transveimlis colli and Xr.8kchelo- 
mastoid,. 


The Tran sversalis Colli , placed on the inner side of the Longissimus dorsi, fvrises 
by long thin tendons fr om"1^e suinmits of jth e tra nsverse processes of the six "upper 
dors^Lvertebrse, and is mserted by similar tendonslnto tlie p^teridr tubercliSro*^^^^^^^ 
transveree processe sLof the cg rvict il from the second to the sixth. 

The Trach do-masto id lies on tl i e^jmaer preceding, bgtween it and 
the Comple xus rauscIeT^ ^^'ari^^^ bv four tendons, from the^yansyerse'^^p^^^^ 
of the thir d71 ou? 5i, fifth, and s ixt h dorsal ver tebras, and^by additional 
tondoiisfrom the" ar^cpJw. processes of th e three or four lo wer ce ryical. The fibres 
form a small muscle, w^liich asoeiuls to be inserted into the posterior margin of 
the masto id procf^^ g, beneath the Splenius and Sterno-mastoid muscles. This 
small muscle is almost always cr^ossed by a tendinous intersection near its insertion 
into the mastoid process. 

The S ]^alis Dor si connects the spinou s precedes of the tipper lumbar and 
the dorsal verte brfiS lEogelES ^ ^ a senes of' muscular and'lendinoiis sfips, whic^ 
are intima^elyTBIended with the Longissimus dorsi. It is situated at the inner side 
of the Longissimus dorsi, a rising, by three or four tendonj^ from^ spinous 
proni>fwfiR qf the first two lumbar and the last two dorsal vertebras these^nitihg^ 

* This muscle is sometimes called ^ Oeryicalis desceudeus.* The student ehould remember 
that these long muscles take their fixed point from above or from below, aixHirding to 
circumstances. , 
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form a small muscle, 'which is hy separate tendons, into the 

p^^ocesses of the dorsal vertebra^ the number varying fiom four to eight. It is 
intimately united with the Semispinalis dorsi, which lies beneath it. 

The Spinedw Colli is a small muscle, connecting togeth jjin 
of tlie cervical vertebise, and sinalogous to tfie Spinalis dorsi in the dorsal region. 
It varies cionsiderably in its size, and in its extent of attachment to the vertebne, 
not only in different bodies, but on the two sides of the same body. It usually 
aiises by fleshy or tendinous slips, varying from two to four in numl)er, fmm the 
spixu^us^roccs^jgs^ of^th^jj^iyhi, g^UcUsixth eerviciil vertebrje, and occrasionally from the 
first and second doi*sal, and is iij^ertcd into the spinous .process of the axis, and 
occasionally into the spinous j)rocesses of the two x ertebi'ae below it. This muscle 
was found absent in five cases out of twenty-four. 

The Complcxus is a broad thick muscle, situated at ilu^ upper and back pai*t 
ot th(} neck, Ixuieath tlie Splenius, and internal to the Transversalis colli and 
Trachelo nuistoid. It jirises , by^a series of tendons, about- seven in numljg r, from 
the tips of the transverse processes of the uppe r thiw dorsiiriiiid seventh cervical, 
and from tlie articular pi'oeesses of the three cervical al.)Ove this. The tendons 
uniting form a broad muscle, which jiasses obliquely iqwards and in'wards, and is 
inserted into the innermost depi-ession J^etween the two curved lines of the occi- 
pital l)one. Iliis muscle, about its middle, is tfavefsed 'by a transverse tendinous 
intersection. 

The JHvimtPr Cervicis is a small fasciculus, situated on the inner side of the 
preceding, and in the majority of cases blended with it; it has received its name 
from having a tendon intervening between two fleshy liellios. It is sometimes 
described as a separate muscle, arismg, by from tw'o to four temdinous slijis, from 
the transverse proci<^sses of as many of the uppn* dorsal veitebne, and inserted, 
on the inner side of the Complexns, into the superior curved line of the occiidtal 
b(mo. 

Belatioim The muscles of tlie fourth layer ai’e bound down to tbe vevtcdirse 
and i*ibs in the dorsal and lumbar regions by the lumbar fascia and vertebral 
.aponeurosis. The inner part covers the muscles of the fifth layer. In the neck 
they are in relation, by their snpcrfwml surfcice^ wdth the Tra])(*zius and Splenius ; 
by their dppp snr/acPy wn'th tlie Semispinalis dorsi and colli and the Kocti and 
Obliqui. The Biventer cervicis is sejiarated from its fellow of the opposite side 
by the ligamentum nnehte, and the Cqmplexus fi*om the Semi^amilis colli by the 
profumla cwvicis the princeps ccrvicis 

posterior; ceryicaL.p^^^ of n erves. ^ 

iVprvPs, The Erector sj)iria3 and its subdivisions in the dorsal region arc^ 
supplied by the external posterior branches of the lumbar and doi’sal nei’ves ; the 
Cervicalis as(;endens, Transversalis colli, Tiachelo-mastoid, and Sinnalis cervittis, 
by the external posterior bmnehes of the cervical nerves; the Oomplexus by the 
iutern.al posterior branches of the cervical nerves, the suboccipital and great 
occipital. 


Semispinalis Dorsi. 
Semispinalis Colli. 
Multitidus Spina 0 . 
Rotatoras Spiiue. 
Supra«pinales. 
Interspinales. 


Fifth Layer. 

Extensor Coccygis, 
lutertransveimles. 

J Eoctus Capitis Posticus Major. 
JRocjtus Capitis Posticus- Minor. 
^ Obliqiius Capitis Superior. 
Ohliquus Capitis Inferior. 


Direction. Removo the muscles of the preceding layer by dividing and turning aside the 
Oomplexus; then detaching the Spinalis and Longissinius dorsi from their attachments, 
dividing the Erector ^inee at its connection below to the sacral and lumbar spines, ana 
Wnp? it outwards. The muscles filling up the interval between the spinous and transverse 
p^wsesses are then exposed. 

The SeniUpifudia muscles (fig, 165) connect the transverse and articular pro- 
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cesses to the spinous processes of the extending from the lower part of 

th© dorsal region to the up|)er part of the cervical. 

The Semispinalia Dorai consists ' of thin, narrow, fleshy flisciculi, inter{x>sed 
between tendons of considerable length. It arises by a series of small tendons 
from the transverse processes of the lower dorsal vertebra% from the tenth or 
eleventh to* the fifth or sixth ; and is inserted, by five or six tendons, into the 
spinous processes of the upper four dorsal and lower two cervical vertebrae. 

The Semisphmlia Colli ^ thicker than the preceding, arises by a ser ies of tendinous 
and fleshy points from the transverse processes of tlie upjx^r four dorsal vertebrae 
and from the articular processes of the lower four cervical veiiiebraD : and is 
insei’ted into the spinous pi'ocesses of four cervical vei'tobrse, from the axis to the 
fifth cervical. The fasciculus connected with the axis is the largest, and chiefly 
muscular in structure. 

l^elations. By then* snpcrjieial s\trfact% from below upwards, with the I^ongis- 
simus doT'si, Spinalis dorsi, Splenius, Oom[)lexiis, the }>rQfunda cervicis artery, the 
2^rinceps cervicis aitery, and the postciior cervical plexus of nerves. By tlieir 
deep surface, witli tlie Multifidus spinai. 

The Multifidus Sjfince consists of a miniber of flesliy and tendinous fasciculi, 
'which fill II]) the groove on either side of the sj»inous processes of the vertebne, 
from the sacrum to the axis. In the sacral region, these fasciculi arise from the 
back of the sacrum, as low as the fourth sacral foi’anieii, and from the aponeurosis 
of origin of the Erectoi* s))ina! ; in the iliac region, from the inner surface of the 
posterior su])erior spine of the ilium, and posteiim* sacro-iliac ligaments; in the 
lumbar and cervical regions, from thcj articulai* prociesses ; and in the doi’sal region, 
from the ti ansverse processes. Each fasciculus, ascending obliipiely upwards and 
inwards, is inserted into the lamina and vrhole length of the spinous jiroeess of one 
of the vertebrae above. These fasciculi vary in length : the most siipei’fieial, the 
longest, jiass from one veitcibra to the third or fourth above ; those next in order 
])ass from one V(»rtebra to the second or thiid above; whilst the deepest connect 
two contiguous vertebra*. 

Ifelatlons. By its superficial surface, with the Longissimus dorsi, Sj)ina]is dorsi, 
Semispiiialis dorsi, and Semispinalis colli. By its deep surface, with the laminre 
and sjunous processes of the vcriebiap, and with the Ilotatores spinse in the dorsal 
region. 

The l^otatorcs Idpinec are found only in the doivsal region of the spine, beneath 
the Multifidus sj)iji£e ; they are eleven in numbe^r on each side. Each muscle 
is small and somewhat (piadrilateral in form ; it arises from the upper and back 
pail of the transverse ])rocess, and is inserted into the lower border and outer 
surface of the lamina of the vertebra above, the fil)i-es extending as far inwards as 
the root of the spinous process. The first is found between the first and second 
dorsal ; the last, b<lw pen the eleviinih and twelfth. Sometimes the number of , 
these muscles is diminished by the absence of one or more fi-om the ujiper or 
lower end. 

The Supraspiu^les consist of a series of fleshy bands^ which lie On the spinous 
processes in the cervical region of the sjiirie. 

The luierspinaUs are shoil muscular fasciculi, placed in pairs Inlween the 
siiinous juocesses of the contiguous veilebrie. In the cervical region, they are 
most distinct, and consist of six pairs, the first being situated betw^een the axis 
and third vertebra, and the last between the last cervical and the first dorsal. 
They are small nan*ow bundles, attached, above and below, to the apioea of the 
sjfinotis processes. In the dorsfdt region, they are found between the first and 
second vertebrae, and occasionally between the second and third; and below, 
l>etween the eleventh and twelfth. In the lumbar region, there are four pairs of 
these muscles in the intei’vals between the five lumbar veiWbrfie, . There is also 
occasionally one in the intersi>inons space, lietween the last dorsal and first Inmbairy 
and between the fifth lumbar and the sacrum.. * ; 

The MnUensor Coccygis is a slender musculw fasciculus, present 
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which extends over the lower part of the posterior surface of the sacrum and 
coccyx. It arises by tendinous fibres from the last bone of the sacrum, or first 
piece of the coccyx, and passes downwards to be inserted into the lower part of 
the coccyx. It is a rudiment of the Extensor muscle of the caudal vertebrse 
which exists in some animals. 

The hdertransversales are small muscles placed between the transverse processes 
of the vertebrae. In the cervical region^ they are most developed, consisting of 
two rounded muscular and tendinous fasciculi, which j)ass between the anterior 
and |)osterior tubei*cles of the transverse processes of two contiguous vertebrae, 
separated from one another by the anterior branch of a cervical nerve, which 
lies in the groove between them, and by the vertebral artery and vein, , In this 
region there are seven pairs of these muscles, the fii'st teing between the atlas 
and axis, and the last between the seventh cerviail and first dorsal vertebrae. In 
the dorsal region, they are least developed, consisting chiefly of rounded tendinous 
cords in the intertransversc spaces of the upper dorsal vertebrae ; but between the 
transverse processes of the lower three dorsal vertebrae, and the first lumbar, they 
are muscular in structure. In the lumhar region, they are four in number, and 
consist of fi single muscular Layer, which occupies the entire interspace between 
the transverse processes of the lower lumbar vei tebrae, whilst those between the 
transverse processes of the upper lumbar are not attached to more than half the 
breadth of the process. 

The Rectus Capitis Posticus Major arises by a pointed tendinous origin from 
the spinous process of the axis, and, becoming broader as it ascends, is inserted 
into the inferior curved line of the occipital bone and the surface of bone imme- 
diately below it. As the muscles of the two sides ascend upwards and outwards, 
they leave between them a triangular space, in which are seen the liecti capitis 
postici minores muscles. 

Relatiom, By its superficial surface, with the Complexus, and, at its insertion, 
with the Superior oblique. By its deep surface, with the posterior arch of the 
atlas, the posterior occipito-atloid ligament, and part of the occipital bone. 

The Rectus Capitis Posticus Minor, the smallest of the four muscles in this 
region, is of a triangular shape ; it arises by a narrow pointed tendon from the 
tubercle on the posterior arch of the atlas, and, becoming broader as it ascemds, is 
inserted into the rough surface beneath the inferior .curved line, nearly as far as 
the foramen magnum, nearer to the middle line than the preceding. 

Relations, By its superficial surface, with the Complexus and Kectus capitis 
posticus major. By its deep surface, with the posterior occipito-atloid ligament. 

The Ohliquu^ Capitis Inferior, the lai'ger of the two oblique muscles, arises from 
the apex of the spinous process of the axis, and passes almost horizontally outwards, 
to be inserted into the apex of the transvei'se process of the atlas. 

Relations. By its superfjciar surface with the Complexus, and with the pos- 
terior branch of the second cervical nerve which crosses it. By its deep surface., 
with the vertebral artery, and posterior alto-axoid ligament. 

The Ohliquus Capitis Superior, narrow lielow, wide and expanded above, arises by 
tendinous fibres from the upper part of the transverse process of the atlas, joining 
with the insertion of the preceding, and, passing obliquely upwards and inwai'ds, 
is inserted into the occipital bone, between the two curved lines, external to the 
Complexus. Between the two oblique muscles* and the Rectus posticus major a 
triangular interval exists, in which are seen the vertebral artery, and the posterior 
branch of the suboccipital nerve. 

Relations. By its mperficial surface, with the Complexus and Trachelo-mastoid. 
By its deep surface, with the posterior occipito-atloid ligament. 

• Ner^. lie Semispinalis dorsi and Rotatores spinse are supplied by the internal 
poaterior branches of the dorsal nerves ; the Semispinalis colli, Supraspinales, 
by the internal posterior branches of the cervical nerves ; the 
by the internal posterior branches of the cervical, dorsal, and 
. n^ves j; the Multifidus spinee, by the same, with the addition of the 
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internal posterior branches of the sacral nerves. The Recti and Obliqui muscles 
are all supplied by the suboccipital and great occipital nerves. 

AiAionB. The Erector spinse, comprising the Sacro-lumbalis, with its accessory 
miiscles, the Longissimus dorsd and Spinalis dorsi, serves, as its name implies, to 
maintain the spine in the erect posture ; it also serves to bend ^ the tx’unk backwards 
when it is required to counterbalance the influence of any weight at the front of 
the body, as, for instance, when a heavy weight is sus})ended from the neck, or 
when there* is any great abdominal development, as in pregnancy or dropsy; the 
})eculiar gait under such circumstances depends upon the spine being drawn back- 
wards, by the counterbalancing action of the Erector spinse muscles. The muscles 
which form the continuation of the Erector spinae upwards steady the head and 
neck, and fix them in the upright position. If the Sacro-lumbalis and Longissimus 
dorsi of one side Shoy serve .tojdr^ and spmer to"the corre- 

spon^ryf^le. The Cervicalis ascendens,'* taking its fixed point from the cervical 
vertebrae, elevates those ribs to which it is attached. "Ifbe Multifidus sjnna! acts 
sm^cessivoly upon the different parts (rf the spine ; thus, the sacrum furnishes a 
fixed point from which the fiisciculi of this muscle act upon the lumbar region ; 
these then become the fixed points for the fasciculi moving the dorsal region, and 
so on throughout the entire length of the spine ; it is by the successive contraction 
and relaxation of the separate fasciculi of this and other muscles, that the spine 
})reserves the erect posture without the fatigue that would necessarily have been 
produced, had this position been maintained by the action of a single muscle. 
The Miiltifidns spinae, besides pi-eserving the erect position of the spine, serves 
to rotate it, so that the front of the trunk is turned to the side opposite to that 
from which the muscle acts, this muscle being assisted in its action by the Obliquus 
extei'iius abilominis. The Complexi, the analogues of the Multifidus spinae in the 
neck, draw the head directly backward; if one inuscle acts, it draws the bead 
to one sid^ and rotates it so that the face is turned to the opposite side, The 
llectus cjjq^)itis the SajgOT^, ^QbliqUQ tlie Jb 

and the latter, from the obliquity in the direction of its fibres, may turn the face 
to the opposite side. The Rectus capitis posticus major .and the Obliquus inferior 
rotate the atlas, and, with it, the cranium round the odontoid process, and turn 
the face to the same side. 


Muscles of the Abdomen. 

The Muscles in this re^^on are, the 

Obliquus Exteriius. Rectus. 

Obliquus Internus. Pyiumidalis. 

Transversalis. Quadiatus Lumborum . 

Dmection (fig. 166). To dissect the abdominal muicles, make a vertical incision from the 
ensiform cartilage to the pubes, a second incision from the umbilicus obliquely upwards and 
outwards to the outer surface of the chest, as high as the lower border of the fifth or sixth 
rib, and a third, commencing midway between the umbilicus and pubes, transversely out- 
wards to the anterior superior iliac snine, and along the crest of the ilium as far as its poste- 
rior third. Then reflect the three naps included between these incisions from within out- 
ward s, in the line of direction of the muscular fibres. If necessary, the abdominal muscles 
may be made tense by inflating the peritoneal cavity through the umbilicus. 

The Exteriml or DescmcliTig Oblique Muscle (fig. 167) is situated on the side 
and fore part , of the abdomen; being the largest and the most superficial of the 
three flat muscles in this region. It is broad, thin, and irregutoly quadrilateral, 
its its aponeurosis the anteripj^wal^^ 

abdomen. It arises, by eight fleshy digitationtf, from the ^J^^^^urface and 
lower border infe rior r ibs; these digitations are arranged m 

lique line running downw^s^ anff Backwards ; the upper onbs being attached clois^ 
to the cartilages of the corresponding ribs ; the lowest, to the apex Qf the 
of the last rib; the intermediate ones, to the ribs at some distance/^in 
tilages. The five superior serrations increase in si:$e from above down^ard%, and 
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1 66 . — Dissection of Abdomen. 



are I’eceived tetween corresponding processes of the Sorratus magnus; tile three 
lower ones diminish in size from above downwards, receiving between them cor- 
responding j)rocesses from the Latissinius 
dorsi. Fi-om these attachments, the fleshy 
fibres proceed in various directions. Those 
from, the lowest rite j)ass nearly verti- 
cally downwards, to be inser ted into the 
anterior Jialf of the .onter^^lip^Q^ 
onne“Tlium ; the middle and up pe r fibres, 
directecT downwards Sn3“ l()rwards, J^r- 
minate in ttmdinous fibi'cs, which spread 
out into a brood aponeurosis. This a])o- 
neurosis, joined with that of the opposite 
muscle along the median line, covers th6 
whole of the front of the^^^bdomen ; above, 
it is connecte^d with the lower })order of 
the Pect<S*aWs Jnajor ; telow, its fibres are 
closely aggregated togetFer, and extend 
oblhpiely across from the anterior superior 
s[)ino of tlie ilium to the spijie^T the^ps 
pubis and the linoa^ilio-iDOctinea. In the 
median line, it interlaces with the apo- 
neurosis of the oi>posite muscle, foj^nin^ 
th^ linea and extends from the ensi- 
foi-m cartilage to the symphysis pubis. 

That poi'tion of tlie aponeurosis which 
extends tetween the anterior superior 

spine of the ilium and the s])ino of the os p\»l)is, is a broad )>and, folded inwards, 
and continuous below with the fascia lata : it is called Fovjntrt^s ll(jamcnt. The 
portion which is icflected fi’oni Poupart's ligament into the ptictineal lin(‘- is calU‘«i 
Gimbernat^s ligaiaent,^ From the point of attachment of the latter to the pc'ctincal 
line, a few fibi’cs pass u])vrards and inwards, be hind th e inner pillar of the ring, to 
the linea al))a. They diverge as they ascend, and form a thin, triangular, fibious 
|l:)and, wliicli is called the iriatujidar liyanumt, 

Tn the aponeiu-osis of tluf External oblique, immediately above tlie crest of the 
os pubis, i.s a triangular opening, the external ahdonnnal ring^ fonned by a sepa- 
ration of the fibres of the apoiieui-osis in this situation ; it serves foi* the trans- 
mission of the s]ierniatic, coi’d in the male, and the round ligament in the females 
This o]>eniT)g is dir(H*ted obliquely upwards and outwiuds, and coriesponds with 
the couise oi‘ the fibres of the aponeurosis. It is bound edj below , by the pr psf ol* 
the os pubis ; above, by some eftrved fibres, which pass ticross the aponeurosis at 
tlie upper angle of the ring, so as to incmise its strength ; and, on either side, V)y 
the mai’giiis- of the aponeurosis, which are called the pillars of the rin/j, tlf 
these, the external, which is, at the same time, inferior, from the obliquity of its 
direction, is inserted into the spine of the os pubis. The internal, or superior pillar, 
is attached to the fiont of the pul>ea and symphysis pubis, and interlaces with the 
corresponding fibies of the op]>osite muscle, the fibies of the right muscle being 
superficial. To the maigins of the pillars of the exteraal abdominal ring is 
attached an exceedingly thin and deliaite fascia, which is prolonged down over 
the outer surface of the cord and testis. This has received the name of inter- 
columimr fascia^ from its attachment to the^pillars of the ring. It is also called 
tlie external spermatic fa^ciay from being the most external of the fasciae which 
jover the spermatic cord. 

Relations. By its external surface,^ with the superficial fascia, superficial epi- 
gBUstric aiid circumflex iliac vessels, and some cutaneous nerves. By its internal 

^ will be fouud more particularly described below, with the Surgical 

lia. 
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sur/ciccy with the Internal oblique, the lower part of the eight inferior ribs, and 
Intercostal muscles, the cremaster, the spermatic cord in the male, and round 
ligament in the female. Its posterior border is occasionally overlapped by the 
Latissimus dorsi ; generally an int«*val exists between the two muscles, in which 
is seen a portion of the Internal oblique. ♦ 

167. — The Exteroal Oblique Muscle. 



l)i 8 !ieci:ion. Detach the External oblique by dividing it across, just in front of its attach- 
ment to the ribs, as far as its posterior border, and separating it below from the crest of the 
ilium as far as the spine *, then separate the luu^le carefully from the Internal oblique, which 
lies beneath, and turn it towards the opposite side. 

The Internal or Ascenddwj Oblique Musd^i (fig. 168), thinner and smaller than 
the preceding, beneath which it lias, is of an irregnhirly quadrilateral form, and 
situated at the side and fore part of the abdomen. It arises, by fle^y fibres, from 
tlie o uter half of Poupart's ligament, being attached to the groo^<?e on its tl|)per 
surface ; from the qatenor ty^^ the middle lig^qf the ct^ of 

from the ppstewjc.lamefe From this ori^T^e : 

th<^^ few in number and paler in colour than the regb|jarch 
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downwar ds and Jnwards^a!!©^ ^tho :^©rmatic cord, to lx> inse rted , conjointly with 
those of the Transversalis, into the crest of the osjjiihiB. Jind pectineal line, to the 
extent of half an^nch, formin^g what is known as the conjoined of the 

Internal oblique and Transversalis ; those from the anterior suj^rior iliac spine 
are horizontal in their direction ; whikt those which arise from the fore part of 
the crest of the iliqm paas obliquely upwards and inwards, and terminate in an 
aponeurosis, which is continued forwards" to the linea alba ; the most posterior 
fibres asc^end almost vertically upwards, to be inserted into the lower bordei*s of 
I the cartilages of the foiu' lower ribs, being continuous with the Internal Intercostal 
I muscles, 

j The conjoined tendon of the Internal oblique and Transversalis is ii^Sjerted into 
I the crest of the os pubis and peeitinesil line, immediately liehind the external abdo- 
I minal ring, serving to protect whaib would otherwise be a weak point in the abdomen. 


>6S.— The Tiiternal Oblique Muscle. 



Sometimes this tendon is insufficient to resist the pressure from within, and is car 
ried forward in front of tlie pixitrusion through the external ring, forming one of 
the coverings of direct inguinal honiia. 

The aponeurosis of the Internal oblique is continued forward to the middle line 
of the abdomen, where it joins with the aponeurosis of the opposite muscle at the 
linea alba, and extends from the margin of the thorax to the pubes. At the 
qgter the R ectus muscles, this aponeurosis,J or t he u pper three-fourths 

. d iVid^ into two la>mellie> which pass, one in front^ancTttie otKer 
t&e muscle, cscuSosing it in a kind of sheath, and on its hwer 
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border at the linea alba ; the anterior layer is blended with the aponeurosis of 
the External' oblique muscle j the posterior layer with that of the TriWisversalis. 
A long the lo w e r , fourth, the^ apongurQsis asjltp^eth^yc^in^^^ of the Rectus 

Eekbtions. By its external surface^ with the External oblique, Latissimus dorsi, 
spermatic cord, and ea{;ternal ring. By its Xnternal surface^ with the Ti*ansversalis 
muscle, fascia transversalis, internal ling, and spermatic cord. Its lower bord er 
formsjtlm^jip^eijbousdary.^^^^ 

169. — The Transversalis, Rectus, and Pyramidalis Muscles. 



Dissection. Detach the Internal oblique in order to expose the Transversalis beneath. 
This may be effected^ by dividing the muscle, above, at its attachment to the ribs; Wow, 
at its connection with Poupart’s ligament and the crest of the ilium ; and behind, by a 
vertical incision extending irom the last rib to the crest of the ilium. The muscle should 
previously be made tense by drawing upon it with the fingers of the left hand, and if its 
division is carefully effected, the cellular interval between it and the Transveimlis, as well as 
th^ direction of the iib^s of the latter muscle, will afford a clear gui^e to their separation ; 
along the. crest of the ilium the circumflex iliac vessels are interposed betvveen &ef%n and 
fovoi an ihiportant ffulde in separating them. The miiscle should t^n l^ wown film 
towards the Unea alW^ 
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The Trmwvarsalls muscle, (fig, 169) so called from the direction of its fibres, is 
the most internal Ihit muscle of the alidomen, being plaa^l immediately l)eneath 
the Internal oblicjue. It jmscs by fleshy fibres from the outer thi^^ 
ligament, from the inner Jip of the ciy2st_afLjyaa..i its“‘anterior three-fourths, 
from the inner surface of the caii^ilages of Jhe six lower with 

the Diaphragm, aiul by a broad aponeurosis from the spinous and transverse pro- 
cesses of the lumbar vertebifie. The lower fibres curve downwards, and me 
inserted, together with those of the Internal oblicpio, into the crest of the os pubis 
and peetineal line, forming what was described above as the conjoined tendon of 
these muscles. Thi*oiigliout the rest of its extent tlie fibres pass horizontally 
inwards, and near the outer margin of the Ilectus, terminate in an aponeurosis, 
which is inserted into the linea alba; its upper three-fi)urtbs passing l^e hind the 
Ilectus muscle, blending with the postei ior lamella br the Internal oblique ; i ts , 
'lower fourth passing in front, of tlie Ilectus. 

Relaltotis, By its external surface^ with the Internal oblique, the inner surface 
of the lowiir ribs, and luternal intercostal muscles. Its immr surf nee is lined by 
the fascia transversalis, wliich sepai-atos it from the peritoneum. Its lower border 
forms the up])er boundaiy of tlio spermatic canal. ' ^ 

Lumbar Fascia (fig. 170). The vertebi*al aponeurosis of the Transversalis divides 
in±o throe Jjy^ers : an anter*ioi*, very thin, which is attaclied to the front part of tla^ 
trims v^Yse^ jirocosses of the lumbar vertebra), and, above, to the lower margin of 
the last i*ib, where it forms the ligamentiim urcuatuni exter num : a middle ]ay(‘]% 
much stronger, wliich is atfiudiod to the a] dees of the transverse processes; and 
a posterior layer, attached to the ajiiees of the spinous pi*ocesses. Between the 


170* — A Transvori^^o Section of the Abdomen in the laimbar Region. 



anterior and middle layers is situated the Qiiadratus Imnborum ; between the 
middle and posterior, the Erector spina).. The posterior lamella of this aj>oneurosis 
receives the attachment of the Internal oblique ; it is also blended with the apo- 
neurosis of the Serratus posticus inferior and with that of the Latissimus dorsi, 
forming the lumliar fascia. 

IHasection, ^ To expose the Ilectus muscle, open its sheath by a vortical incision extending 
from the margin of the thorax to the pubes, and then reflect the two portions irom the 
surface of the muscle, which is easily done, excepting at the lines© transyersse, where so 
close an adhesion exists, that the greatest care is requisite in separating them. Now raise 
the outer edge of the muscle, in order to examine the posterior layer of the sheath. By 
dividing the muscle in the centre, and turning its lower part downwards, the point where the 
interior the sheath terminates in a thin curved margin will be seen. 

Ab^pmi^is is a long flat muscle, which extends along the whole 
leng& ,0^^^ the abdomen, , being sepamted from its fellow of the opposite 

IMea ; It is much broader above than below, and bv two 

exttgBa i.ia£ iM 'ger being cresfc of thfi !» anli^iH 'tbe 
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i^iternal, smaller p oHion, interlacing with its fellow of the opposite side, and being 
comi^tecr*'v^t h tlie ligaments cov eri ng th e symghysk pubis. The fibres ascend 
vertically, and the muscle, becoming bJoa 3 er ^*’and thinner at its upper part, is 
imported by three portions of uiiequal size into the cn^*til»p[es of the |ifth. sixth , 
and seventh ribs. Some fibres ai^e occasionally connected with the costo -xiphoid 
Ugaments, and srie of the ensiform cartilage. 

The Rectus muscle is traversed by a series of tendinous intersections, which 
vary from two to five in number, and have received the name of Linem transversBB. 

of thase is usually situated o pposite the umbilicu s, and two above„ thaj^point ; 
of the latter, one cori*esponds to the ensiform cartilage, and tli^other, to the interyaj 
betwiaan-tite ensiform cartilage and the umbilicus ; there is occasionally on^ below 
tbe umbilicus.. TK^e intersections pass transvei'sely or obliquely across the muscle 
in a 4gzag course ; they rarely extend eonijdetoly tlirough its substance, some- 
timas pass only halfway across it, and are intimately adher’ent to the sheath in 
which the muscle is enclosed. 

The Rt^ctus is enclosed in a sheath (fig 170) formed by the aponeuroses of the 
Obli(|uo and Transversalis muscles, which are arx’anged in the following manner. 
When the aponeurosis of the Internal oblique arrives at tlie outor margin of the 
Roc'tus, it divides into two larnelloB, one of which passes in front of the Rectus, blend- 
ing witli the aponeurosis of the External oblique ; the other, behind it, blending 
with the aponeurosis of the Trjmsveimlis : and tliese, joining .again at its inner 
borchn*, are inserted into tlio liiioa alba. This arrangement of tbe fascim exists along 
the upper* three-four*ths of the muscle : at the commencement of the lower fourth, 
the posterior wall of the sheath terminates in a thin curved margin, 

which looks downwards towards the pulxjs ; the 
apoiuniroses of all thi’ce muscles f)assing in front of tlie Rectus without any .separa- 
tion. The Rectus nruscle, in tlie^situatipn where its sheath is deficient, is sopai*ated! 
from the peri tori euu^ the tram^er^lis^fi 

The PyrarnidaJ^ iS^ ^ smaTT muscle, triangular in shape, placed at the lower 
pnrt of the alrdomen, in front of the Rectus, and contained in the same sheath 
with that muscle^ It arises by tendinous fibres from the front of the os pubis 
and the anterior pubic ligament; the fleshy portion of the muscle passes upwards, 
diminishing in size as it ascends, and terminates by a pointed extremity, which is 
inserted into the linea alba, midway between the umbilicus and the os pubis. 
This muscle is sometimes found wanting on one -or both sides; the lower end of 
the Rectus then becomes proportionately increased in size. Occasionally, it has 
l>een found double on one side, 01* the muscles of the two sides are of unequal size. 
Sometimes its lengtli exceeds what is stated above. 

Tlift Luntborurn. (fi|fy. 165, p. 244 ) is situated ill the lumbar region ; it 

is irregularly quadrilateral in shape, broader below than above, and CQii^stft qC two 
I>ojIions. One portipJ3L , arises by aponeurotic fibres from the iliolumbar ligameiit, 
and the adjacent ixrrtion of the fiiest of the ilium fbr about two inches, and is 
inserted into the lower border of the last rib, about half its length, and by four 
small tendons, into the apices of the ti*ansverse processes of the fom* ui>i>er 
l umbar yei^tebTO . The tEe musete, situ^at^l in Tront of the pre- 

ceding, arises from the upper borde is of th e transverse proc esses of the ,third^ 
fQiy*^b. a n(i Sfeh lumTbai^v ei^hrffiT^^a^^ is in serted into the lower giargin df the 
l a^st ril^^j This portion is not always found. The Quadratus lumborum" li^bhtained 
in a sheath formed by the anterior and middle lamellae of the aponeurosis of origin 
of the Transversalis. 

Iielati(yii 8 , Its anterior surface (or rather the- fascia which covers its anterior 
surface) is in relation with the colon, the kidney, the psoas muscle, and the dia- 
phragm. Its posterior sheath separates the Quadi*atu8 in front fi*om the Ei*ector 
spinsD behind, the external edge of the Quadratus, however, overlapping , the 
Erector spinae to a slight extent. 

Neroea. The abdominal muscles are s^plied by ^ th e 
gagJacic, and ill o inguin al ^nerves. The ^Qu^jlmtus lumlxJrum, 
fi^m“"fE§"antisttor branches of^e lumbar ner^ * ■ ' 



256 


MUSCLES AND FASCIAE 


In the description of the abdominal muscles, mention has frequently been made 
^ the linoa alba, lineo) semilunares and linem transvei*sfe ; when the dissection of the 
muscles is completed, these structures should be examined. 

The linea alba is a tendinous raphe or cord seen along the middle line of the 
abdomen, extending fi*om the ensiform cartilage to the pubes. It is jdaced 
between the inner borders of the Recti muscles, and is formed by the blending of 
the aponeuroses of the Oblique and Transversalis muscles. It is narrow below, 
corresponding to the narrow interval existing between the Recti, but broadfu* 
above, as these muscles diverge from one anotlior in their ascent, becoming of 
considerable breadth after great distension of the abdomen from pregnancy or 
ascites. It presents numerous apertures for the passage of vessels and nerves ; 
the largest of these is the umbilicus, which in the fajtiis transmits the umbilical 
vessels, but in the adult is obliterated, the cicatrix being stronger than the neigh- 
bouring parts ; lienco umbilical hernia occurs in the adult above the umbilicus, 
whilst in the fetus it occurs at the umbilicus. The linea alba is in rcilation, in 
front, with the integum('?nt, to which it is adlierent, especially at the umbilicus ; 
behind, it is separated from the peritoneum by the transversalis fascia ; and below, 
by the urachus, and the bladder, wlioii that organ is distended. 

two curved tendinous li nt)S, placcnl one on each side 
of the linoa alba. Eacir corresponds with the outer border of the Rectus muscle, 
extends from the cartilage of the eighth rib to the pubes, and is"T< ifmolTnijy 
the apOneurosiSf of the internal oblhpie at its point of division to enclose the 
Rectus, ^wher*e it is reinforced in front and beliind by the External o1)lique and 
Trans versjilis. 

The line(B traiiaversm are three or four nart'ow transverse linos which intersect 
the Rectus muscle as already mentioned : they connect the luieaj semilunares with 
the linea alba. 

Actions. The abdominal muscles perform a threefold action. 

When the pelvis and thorax are fixed," they compress the iHihdoininal viscera, 
by constricting the cavity of the abdomen, in which action tliey are materially 
assisted by the descent of the diaphragm. By these means the'^tiis is expelled 
from the uterus, tlie fa?ces from the rectum, ,t1io urine from the bladder, and its 
contents from the stonuich in vomiting. 

If the spine is fixed, tluvse muscles compress the lower part of the thorax, 
materially assisting in expiration. If the spine is not fixeil, the thorax is bent 
dii*ectly forward, when the muscles of both sities act, or to either side when those 
of the two sides act alternately, rotation of the trunk at the same time taking place 
to the opposite side. 

If the thorax is fixed, these muscles acting together, draw the pelvis upwards, 
as in climbing ; or, acting singly, they draw the pelvLs upwards, and rotate the 
vertebral coluqni to one side or the other. The Recti muscles, acting from below, 
depress the thorax, and eonsecjuently flex the veHebral column ; when Jicting from 
above, they flex the pelvis upon the vertebml column. Tlio Pyramidales are tensoi's 
of the linea alba. ^ 

The Quadratiis lumboriirn, by the portion inserted into the last rib, draws 
down and fixes that bone, acting thereby as a muscle of forced expiration : by the 
portion inserted into the lumbar vertebrae, it draws the spine towards the" ilium, 
and thus inclines the trunk towards its own side; or, if the thorax and spine be 
fixed, it may act upon the pelvis — raising it towards its own side when only one 
muscle is put in action, and when both muscles act together, cither from below or 
above, they flex the trunk. 

Muscles and Tabcim of the Thohax. 

The Muscles exclusively connected vrith the bones in this region are few in 
nomber. They are the , ^ 

Interoostales Extemi. Infiucost^kloB. 

i Interoostales IntemL Triangularis SternL 

Levatqjres Costarum. 
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Intercostal FascUz, A thin bat firm layer of fascia covers the outer surface of 
the External intercostal and the inner surface of the Internal intercostal niuscleil; 
and a third layer, more delicate, is interposed betweeil the two planes of muscular 
fibres. These are the intercostal fasciae ; tliey are best marked in those situations 
where the muscular fibres are deficient, as between the External intercostal 
muscles and sternum, in front ; and between the Internal intercostals and spine, 
behind. 

The Intercostal Muschs (fig. 174) are two thin planes of muscular and tendinous 
structui'e, placed one over the other, filling up the intercostal spaces, " and being 
directed obliquely between the margins of the adjacent i*ibs. They have I'eceived 
the name * external * and ‘ internal,^ from the position they bear to one anotlier. 

The External hdercostals are eleven in nu mber on each side, Ix'ing attached to 
the adjacent maigiiis of each pair of ribs, and extending froiri the tubercles of 
the ribs, liehind, to the commencement of the cartilages of the ribs, in front, 
where they terminate in a, thin membranous apoiieui'osis, which is continued for- 
wards to the sternum. They_arise..fr*om the outer lip of the groove ()n the Iqvvei^ 
border of each rib, and ai*e inserted into the upj)er bordcjr of the rib below. 
In the two lowest spaces they extend to the end of the ribs. Their fibres are 
directed obliquely downwards and forwards, in a similar* direction with those of 
the External oblique muscle. They are thicker than the Intei-nal intercostals. 

RelfUions, By their outer surface, with the muscles which immediately invest 
the chest, viz. the Pectoralis major and minor, Soi ratus magnus, anef lihomboideiis 
major, Serratus posticus supei-ior and inferior, Scalenus ]>ostieus, Sacio-lnm balls, 
Loiigissimus dor-si, CJervicalis ascendens, Transversalis colli, JiOvatorc>s costarum, 
and the Ohliquus exter^uus abdominis. By thtai* vnte/niol surface, with a thin layer 
of fascia, wdiich separatrjs them from tlio intci’costal vessc^ls ami nerve, and the 
Internal intercostal muscles, and, behind, fr om the pleura. ^ 

The Internal Intercostals, also eleven in number on each side, are placed on the 
inner surface of the prectnling, conniKnchig anteriorly at tin* sternum, in the 
interspaces between the c^’tilages of the true inbs, and from tlie anterior extre- 
mities of the cartilages of th<5 false ribs. They extend bac'hwiirds as far as the 
angles of the ribs; wlieiice they are . continued to the vertebral column by a thin 
aponeurosis. They arise from the irituT li£) of the? gioovij on tire lower border of 
ea.ch <ar*ib, as well jxs from the corresponding c^oshil c*,arii]age, and are insei-ted into 
the upper border of the rib below. Their libies aie ilirected obliquely downwards 
and bfickwards, decussating with the fibres of tlie preceding. 

Relations, By tlieir external surface, witli the External intercostals, and the 
intercostal vessels and nerves. By tlieir Internal surface, w itli the Bleiuu cosialis, 
Triangularis sterni, and Diaphragm. 

The Intercpstal muscles consist of muscular and tendinous fibii^s, the latter being 
longer and more numerous than the former ; hence the w\"ills of the intercostal 
spaces possess very considerable strength, to which the crossing of the muscular 
fibies materia-lly contributes. 

A muscle or muscular slip is occasionally found running more or less vertically upwards 
over the anterior parts of the ribs, which has been nanied * Supracostal musolti’ by Mr. .f. 
Wood (‘Proc. Royal Soc./ June 15, 1865), and ‘ Rectus thoracis’ by Prof. Turner (Mourn, 
of Anat. and Phys.,’ ser. 2. No. II., p. 392). The latter writer conjectures that it is homo- 
logous with the^ prolongation of the Rectus abdominis muscle to the thorax, w^hich is 
met with in some animals. In a case tigured by Prof. Turner, the muscle arose ly two 
heads, one from the fifth rib (the breadth of which alone sepamted it from the Rectus 
abdominis) and the other from the fourth, and ascended beneath the I'ectoralie major 
niiiscle to be inserted into the first rib, close to the tendon of the Subclavius muscle. 

The Infracostales consist of muscular and aponeurotic fasciculi, which vary in 
number and length ; they arise from the inner surface of one rib, and are inserted 
into the inner surface of the first, second, or third rib below. Their direotiofi 
• most usually oblique, like the Internal intercostals. They are frequsmt 

.between the lower ribs. 

The Triangularis Stemi is a thin plane of muscular aujd tendinous &breS| 
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situated vipou the dinner wall of the front of the chest. It arises from the' lower 
part of the side of the sternum, from the inner surface of the .ensiform cartilage, 
and from the stf^rnal ends of the costal cartilages of the three or four lower- true 
ribs. Its fibres diverge upwards and outwards, to be inserted by fleshy digitati^ns 
intp the lower border and inner surfaces of the costal cartilages of the second, 
third, fourth, and fifth ribs. The lowest fibres of this muscle are horizontal in 
their direction, and ai'e continuous with those of the Transversalis ; those which 
succeed are oblique, whilst the superior fibres are almost vertical. This muscle 
varied much in its attachment, not only iif diffei*eiit bodies, but on opposite sides 
of the same lx)dy. 

Relations. In fronts with the sternum, ensiform cartilage, costal cartilages, 
Internal intercostal muscles, and internal mammary vessels. Behind^ with the 
pleura, pericardium, and anterior mediastinum. 

The Levator es Costarum (fig. 165), twifelve in number on each side, are small 
tendinoim and fleshy bundles, which arise f»om the extremities of the transverse 
processes of the dorsal vertebra?, and passing obliquely downwards and outwards, 
are inserted into the upper rough surface of the rib telow them, between the tubercle 
and the angle. That for the first rib arises from the transverse process of the last 
cervical vertebra, and that for the last from the eleventh dorsal. The Inferior 
levatores divide into two fasciculi, one of which is inserted txs above described ; 
the other fasciculnsc^passes down to the second rib below its origin ; thus, each of 
the lower ribs receives fibres from the transverse j^rocesses of two vertebrce. 

Nerves. The muscles of this group are supplied by the intercostal nerves. 

Actions. The lutercostals are the chief agents in the movement of the ribs in 
ordinary lespiration. The External intercostals raise the ribs, esi)ecially their foie 
paH, and so increase the capacity of the chest from In^fore backwai-ds; at the same 
time they evert their lower borders, and so enlarge the thoracic cavity transversely. 
The Intei'iial intei'costals, at the side of the thorax, depress the ribs, and invert 
their lower borders, and so diminish the thoracic cavity ; but at ,the fore part of 
the chest these musc^les assist the External intercostals in raising the cartilages.* 
The Ijevatores costarum assist the External intercostals in raising the ribs. The 
Triangularis sterni draws down the costal cartilages ; it is therefore an expiratory 
muscle. 

Muscles of Iiispiraiion and Expiration. The muscles which assist the action of 
the Diajihragm in inspiration are the Intercostals and the Levatores costarum as 
above stated, the Scaleiii, the Serratus posticus superior, and to a slight extent the 
SubclaA’iiis. When the need for more foicible action exists, the shoulders and the 
base of the scapula arc fixed, and then the powerful muscles of forced ins]>iration 
come into play ; the chief of these are the ^rmtus inagnus, Latissimug dorsi, and 
the Pectorales, particularly the Pectoralis minor. The Sterno-mastoid also, when 
the head is fixed, assists in forced inspiration, by drawing up the sternum, and by 
fixing the clavicle, and thus affording a fixed point for the action of the muscles of 
the chest. 

The ordinary action of expiration is merely passive, the resilience of the ribs and 
the elasticity of the lungs i)roducing a tendency to a vacuum. This causes the ascent 
of the abdominal viscera covered by the Diaphragm. Forced expiratory actions 

• The view of the action of the Intercostal muscles given in the text is that which is 
taught by Hutxjhinsoii (‘ Oycl. of Anat. and Phvs.,* art. Thorax\ and is usually adopted in 
our schools. It is, however, much disputed, llainberger believed that the External inter- 
costals act as elevators of the ribs, or muscles of inspiration, while the Internal act in 
expiration. Haller taught that both sets of muscles act in common — viz. as muscdes of 
inspiration — and this view is adopted by many of the best anatomists of the Continent, and 
appears supported by many observations made on the human subject under various conditions 
of disease, and on living animals in whom the muscles have been exposed under chloroform, 
^he re^er may consult an interesting paper by Dr. Oleland, in the 'Journal of Atiat. and 
l^ys./ No IL, May 1867, p. 209, 'On the iJntchinaonian Theory of the Action of the 
Muscles,^ who refers also to Henle, Luschka, Budge, and B&umleir^ ' Obseryations 
ort Action of the Intercostal Muscles,’ Erlangen, i860. (In ' New Syd. Soc/g Yea^- 
Boolflpht' 1861, ip. 
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are performed mainly by the flat muscles (Obliqui and Traiisversalis) of the 
abdomen^ assisted also by the Rectus. Other muscles of forced expimtion are 
the Internal intercostals and Triangularis sterni (as above mentioned), the 
Serratus posticus inferior, the Qiiadratus luml>orum, and the Sacro-lumbalis. 

Diaphragmatic Region. 

Diaphragm. 

The Diaphragm (^ed0pciy/Lca, a partition wall) (fig. 171) is a thin musculo-fibrous 
septum, placed obliquely at the junction of the upper with the middle tliird of the 
trunk, and sepaiating the thorax from the alxlomen, forming the floor of the former 
cavity and the roof of the latter. It is elliptical, its longest diameter being from 
side to side, somewhat fan-shaj)ed, the broad elliptical portion being horizontal, the 
narrow part, which represents the handle of the fan, vertical, imd joined at right 


171. — The Diaphragm. Under Surface. 
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angles to the former. It is from this circumstance that some anatomists describe it 
as consisting of two portions, the upiior or gi-eat muscle of the Diaphragm, and the 
lower or lesser muscle. It arises from the whole of the internal circuinfei'ence of 
the thorax,, being ajbache^rip fr ont, by fleshy fibres to the ensiform cartilag e; ,on 
eitheiLjBule, to the inner surface of the cartilages and bony portions of the 
se ven infm-inr riha, intorflimtatin g with the Trahsvev salis ; and behin d, to two 
apcMji ^rotic arche s, mmej toe liff^mentum arcuatnm eS fermuia.Jind inte^nm. an d 
t d'tlm l^mfiar vertehrgi . Tlie fibres i'rbm these sources \'ary in length ; those i^s- 
ing from the ensiform appendix ore very short and occasionally aponeui-oti0 ; those 
froiuithe ligamenta arcuata, and more especially those from the ribs at t^^fidb 
the dhest, are longer, describe well-marked curves as they ascend, ' fijid fiwe^ con- 
verge to be inserted into the circumference of the central tendoay' Between tMMiid$s 
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of the muscular slip from the ensifonn appendix and the cartilages of the adjoining 
ribs, the fibres of the Diaphragm are deficient, the intei*val being filled by areolar 
tissue, covered on the thoracic side by the pleui'se ; on the abdominal, by the perito- 
neum. This is, consequently, a weak point, and a portion of the contents of the 
abdomen may protrude into the chest, forming phrenic or diaphragmatic hernia, or 
a collection of pus in the mediastinum may descend through it, so as to point at the 
epigastrium. 

The lifjamentum arcuatum internum is a tendinous arch, thrown across the 
upper part of the Psoas magnus muscle, on each side of the spine. It is connected, 
by one end, to the outer ^ sij^^f and occasionally the 

lumbar vertebra, being continuous with the outer side of the tendon of the 
corresponding crus; and, by^ the other end, to the fr^i^nt qf^the 
of tlio secoud lumbar. ymdieb^ - 

The liijamentum arcuatum exiernnm is the thickened upper margin of the anterior 
lamella of the transversalis fascia ; it arches across the upper part of the Quadmtus 

lumborum, being attacheci, by one exti*einity, to the front of ^^le tranjjVj gyae piroceaa 

of the second lumbar vertebra; and, by the other, TITTiHe^pex and lower margin 
of tlie last rib. 

To the spine, the Diaphragm is connected by two crura, which are situated on 
the bodices of. the lumbar vertebric, on each side of the aorta. The crura, at 
their origin, are tMpinous in structure ; t he right crus, larg e r ^^pd lop ger than the 
left, ari sing a nteri or surface of the bodies and intervertebral substancies 

of the" seco ml, ^ thi r d^ and fourth lumbar vertebrae; the ^ eft, frotn t he second and 
third ; both blending with the aiiterior commoi^ tendinous 

a^clfi is thrown across the front of the ^vertebral column, from the tendon of one 
crus to that of tlie other, beneath wliich pass the aort a, vena azygos major, and 
thora cic clyicL The tendons terminate in two largo fleshy beines,*^hicli^ w^ the 
tendinous portions above alluded to, are called the ewr ^ o r pillafs of the dia- 
\phT(Mjm. The outer fasciculi of the two crura ai*e directed upwards and outwards 
^ to the central tendon; but the inner fasciculi decussate in front of the Jiorta, and 
I then diverge, so as to surround the oesophagus bc^fore ending in the central tendon. 
^The anterior and Lirger of these fasciculi is formed by the right crus. 

The Central ov Cordiform Tendon of the Diaphragm is a thin tendinous apo- 
neurosis, situated at the centre of the vault formed by the muscle, immediately 
below the pericardium, with wliich its circumference is blended. It is shaped 
somewhat like a trefoil leaf, consisting of three divisions, or leaflets, separated from 
one another by slight indentations. The right leaflet is the largest; the middle 
one, dii*ected towards tlie ensiform cartilage, the next in size ; and the left, the 
smallest. In structure, the tendon is composed of several planes of fibres, which 
intersect one another at various angles, and unite into straight or curved bundles — 
an arrangt^auent which affords it additional strength. 

The 0j)eni}i(j8 connected with the Diaphragm are tliree large and several 
s mal ler a pertures. The former are the aortic, the cesopfi&gBftl, opening 

fbr"tire"^nii cava. 

The aortic o^j enin(f^i^ the lowest and the most posterior of the three large aper- 
tures connected with this muscle. It is situated in the middle line, immediately 
in front of the bodies of the vertebrae ; and is, therefore, behind the Diaphragm, 
not in it. It is an osseo-aponeiirotic aperture, formed by a tendinous arch thrown 
aci*oss the front of tlie bodies of the vertebrae, from the ci'us on one side to that 
on the other, and transm its the ftorta, azygos major, thoracic ^uct> and 

sionally the %m pathetic ^ 

Tlie Gadophageal operiimj^ elliptical in form, muscular in structui^e, and formed by 
the two crura, is placed above, and, at the same time, anterior, and a little to the 
left of the preceding. It transmits the oesophagus and pneumogastric nerves. 
The anterior margin of this aperture is occasionally tendinous, being formed by the 
the central * tendon . 

for tfie vena ca va is the highest • it is quadrilateral in form, ten- 
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dinotss in structure, and placed^^ the j uncti on midd^^ 

the its inar^hs beingbounHed^^ four bundles of tendinous fibres, 

which meet at right angles. 

The ^yA±ri>.T)fip7itf{a tbfi Sympathet ic and^the js^reater and lesso r spl^chnio 
nerA2mjaC-tha.righ side ; the h ft crus, the gimter Tpagpr nervas of 

the left side, and tjie ven% irdnor. 

The Serg^ Memb rmies^ DiHphi’agm, a re four in number : 

three lining its ’lipped surface; one its aTulomThal. The three serous 

membiaues on its upper surface are the pleura on eitlier side, and the serous layer 
of the pericardium, which covers the middle portion of the tendinous centre. Tlie 
serous membrane covering its under surface is a portion of the general peritoneal 
membrane of the abdominal cavity. 

The Diaphiagm is arched, l)eing convex towards the chest, and conclave to the 
abdomen. right portion forms a complete arch from before backwaids, being 

accoratoly moulded over the convex surface of the liver, and having rested upon it the 
concave ba^^ie of the right lung. The h ft port ion is arched from before backwards in 
a similar manner; but t he i^rch isjuayrower in front, being encroached upon >>y the 
jKjricardinm, and lower than too right, at its summit, >)y al:)ont three-quarters of an 
inch. It sup]X)tjb£fhe ^ lung, and co veis the gre tyt end of the stomach, 

the spleeii ^and left kidn^. The ce^itral por tum.^ which suppc^rt SjpBe heart, is higher, 
in front at the sternum, and Ix^hind at the ycrtebra', 'Than the Jatei-al j:)ortions ; the 
reverse is the case in the part^Tur^Iicr removed from the sin*face of tlie body. 

The height of toe Diaphragm is conshuitly vaiying during respiration, the 
muscle being carried upwai*ds or downwards from the average level ; its heiglit 
also varies according to the degree of distension of the stomach and intestines, and 
the size of toe liver. After a force<1 e x ])iration , the riglit ai‘ch is onji lovely ij^^front 
with the Jburtli CQstt il caftlTage : at the side , with thg fiftiL,. sixth, and seventh ribs ; 
and V)phii^^^^ th^ eighth xib ; the left livch being usually" from one'to two 
breadth VxjIow the level of the right one. In a forced inspiration, it descends from 
one to two irndics ; its slope would then bo represented by a line drawn from the 
erisifoi’in cartilage towards the tenth rib. 

Nerves. The Diaphragm is supplied by the phrenic nerves and phrenic plexus 
of the sympathetic. 

Actions. The action of the Diaphragm modifies considerably the size of the 
cliest and the' jrosition of the thoracic and abdominal viscera. Durin/f a forced 
inspiration^ the cavity of the thorax is enlarged in the vertical- direction from 
two to three inr^hes, pirtly by the ascent of the walls of the chest, partly by 
the descent of the Diaphragm. The chest, consequently, eiici-oaches upon the 
abdomen : the lungs are expanded, and lowered, in relation with the ribs, nearly 
two inches ; the heart being drawn down about an inch and a half; the descent of 
tht=i latter organ taking place indirectly through the medium of its connection w ith 
the lungs, as well as directly by means of the centr al tendon to wliich the peri- 
cardium is attached. The abdominal viscera }u*e also pushed down (the liver, to 
the extent of nearly three inches), so that these organs are no longer protected 
by the libs. Durimjf expiration, when the Dkphragm is })assive, it is pushed up 
by toe action of toe abdominal muscles; the cavity of the aMomen (with the 
organs contained in it) encroaches upon the chest, by which toe lungs and heart aio 
compressed upwards, and toe vertical diameter of the thoracic cavity diminished. 
The Diaphragm is *^ssive when raised or lowered, by tlie abdominal organs, in- 
dependently of respiration, in proportion as they are larger or small, full or empty ; 
hence toe oppression felt in the chest after a full meal, or from flatulent distension 
of toe stomach and intestines. 

In all expulsive acts the Diaphragm is called into action, to give additional 
power to each expulsive effort. Thus, before sneezing, coughing, laughing, and 
crying; before vomiting; previous to the expulsion. of the urine and 
the f(etus from the womb, a deep inspiration takes place** y" 

• For a detailed descriptionof the general relations of the Diaphrafon. tod its afttwHi ^ 
to Dx% Sibson s ' Medical Anatomy.^ 
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MUSCLES AND FASCIAE. OF THE UPPEB EXTREMITY. 

The Muscles of the Upper Extreiuity are divisible into groups, corresponding 
with the different I'egions of the limb. 


Of the Shoulder. 
Anterior Thoracic IteAjion* 

Pectoralis innjor. 

Pectorfilis minor, 

Subclavius. ' 

Lateral Th oracic ' Region, 
Serratvis magmis. 

ial Region, 

Deltoid. 

Aolerlor Soojndar iLe.gioit, 
Sub-ieipulnris. 

Po.sferio) ^Scajmla/r Region, 

Snpras])iM;itns. 
lufi a sp I flatus. 

TerLNs minor. 

Teres mnjoi*. 

Or THE Aim, 
Aiderior^ llnmeral Region, 

Coraco-b racl lial is. 

Biceps, 

Brachialis anticus. 

Posterior Humeral Region, 
Triceps. 

Subaiiconeus. 


Of the Forearm. 


Anterior Brachial Region, 



Pronator radii teres. 
Flexor cai-pi radialis. 
PaliJiaris longus. 

Flexor carpi ulnaris. 
Flexor siibliuiis digitorum. 



Flexor profundiis^digitoriim. 
Flexoi* longus pollicis. 
Pronator quadratus. 


Radial Region, 
Supinator longus. 

Extensor carpi mdialis loiigior. 
ExUmsor carpi radialis brevier. 


cS 5:5 
cc 




ft, 


Posterior Brachial Region, 
Exkmsor communis digitorum. 
Extensor minimi digiti. 

Extensor c*arpi ulnaris. 

Anconeus. 

Supinator bi'evis. 

Extemsor ossis metacarpi pollicis. 

! Extensor primi internodii pollicis. 
Extensor secundi internodii iioMicis 
Extensor indicis. 


Of the H,\nd. 

Radial Region, 

Abductor pollicis. 

Flexor ossis metacarpi pollicis (opponens). 
Flexor brevis pollicis. 

Abductor pollicis. 

Ulnar Region, 

Pal mans brevis. 

Abductor minimi digiti. 

Flexoj- brevis luiniaii digiti. 

Flexor ossis metacarpi minimi digiti 
(opponens). 

Palmar Region, 

Lumbricales. 

Intei ossei palmares. 

Interossei dorsales. 


Dmertion of Pectoral Region and Axilla (fig. 172). The arm being drawn away from the 
side nearly at right angles with the trunk, and rotated outwards, make a vertical incision 
through the integument in the median line of the chest, from the upper to the lower part of 
the sternum ; a second incision along the lower border of the Pectoral muscle, ffom the 
ensifoiim cartilage to the inner side of the axilla ; a third, from the sternum along the clavicle, 
as far as its centre ; and a fourth, from the middle of the clavicle obliquely downwards, along 
the interspace between the Pectoral and Deltoid muscles, as low as the fold of the arm-pit. 
The dap of integument is then to be dissected off in the direction indicated in the figure, but 
not entirely removed, as it should be replaced on completing the dissection. If a transverse 
incision is now made from the lower end of the sternum to the side of the chest, as far as 
the posterior fold of the arm-pit, and the integument redected outwards, the axillary space 
will be more completely exposed. 


Fascia op the Thorax. 

of the thoracic region is a loose cellule- fibrous layer, 
witix the superficial fascia the neck and upper extremity above, and 



ANTERIOR THORACIC REGION. 


af the abdomen below ; opposite the mamma, it subdivides into two layers, one of 

which passes in front, the other be- 
f — Dissection of Upper Extremity: hind that gland ; and from botli of 

these layers numerous septa j>ass 
into its substance, supporting its 
\ various lobes : from the anteribr 

r \ \ 3 .DLS*ceeio,i ^ ’ processes jmss lor- 

I ^ \ 1 * ward to the integument and nip{de, 

I \ / * enclosing in tlieir areolie masses of 

I \ J These processes were called 

I " \ A Cooper the liy amenta 

\ suspensoria^ from the support they 

/ i afford to the gland in this situation. 

On removing the superficial fascia 

^ V 1 V with the •mamma the deep fascia, of 

i, J}ts^€etv0tt of \ \ \ iV ii • . . ‘ 1 • 

1 I \ * ^hc thoracic region is exposed ; it is 

PECTORAL RECION ( I ^ j.1.* .-i- • 

I x.bcno^elbow a thin aponeurotic lamina, covering 

an y AXILLA surface of the gi'eat Pectoral 

[i3l ^F/ muscle, and sending numerous pro- 

\ f ' longations between its fasciculi : it 

\ 4 4 I ^ - fore-arm ig attached, in the middle line, to 

\ / the front of the sternum ; and, 

I j above, to the clavicle : it is very 

r ry A thin over the upper part of the 

/ \StTMMi0fHAND muscle, somewhat thicker in the 

j Ij _ interval between the Pectoralis 

\ \ major and Latissimus dorsi, where 

j / /YT J M closes in the axillary sjiiice, and 

\ ]/ I \ divides at the outer margin of the 

l|j U latter muscle into two layers, one of 

which passes in front, and the other 
behind it ; these proceed as far as the spinous processes of the dorsal vertebim, 
to which they are attached. At the lower part of the thoracic region, this fascia 
is well developed, and is continuous with the fibrous sheath of the Recti musics. 


/. J}ixS€Cti'0ti of 
PECTORAL RECION 
and. AXILLA 


l?.BCNO^ELBOW 


« FORE-ARM 


i(^«PALM^HAlMO 


Anterior Thoracic Region. 


Pectoralis Major. Pectoralis Minor. 

Subclavius. 

The rectoraliB Major (fig. 173) is a broad, thick, triangular muscle, situated at 
the upjier and fore part of the chest, in front of the axilla. It arises from the 
anterior surJiace of the sternal half of the clavicle ; from half the breadth of the 
anterior surface of the sternum, as low down as the attachment of the caililage of 
the sixth or seventh origin consisting of apone^urotic fibi es, which intei’sect 

with those of the opposite muscle ; it also arises from the cartilages of all the 
ti'ue r ibs, with the exception, frequently, of the &st,^ cr of the seventh, or both ; 
ancr~from the aponeurosis of the External oblique muscle of the abdomen. The 
fibios from this extensive origin converge towards its insertion, giving to the muscle 
a radiated appearance. Those fibres which arise from tlie clavicle pass obliquely 
outwai*ds and downwards, and are usually sepatuted from the rest by a cellular 
interval : those from the lower part of the sternum, and the cartilages of the lower 
true ribs, pass upwards and outwards ; whilst the middle fibres pass homontally. 
As these three sets of fibres converge, they are so disposed that the upper overlap 
the middle, and the middle the lower portion, the fibres of the lower portion being 
folded backwards upon themselves; so that those fibres which are lowest hi front 
become highest at their point of insertion. They all terminate in 
about two inches broad, which is inse;ried into the an 
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hurofirJtifi. Thin ieiifloii consists of two laminse, placed one in front of the other, 
and usually blended together below. The anterior, the thicker, receives the cla- 
vicular and upper half of the sternal portion of the muscle; the posterior lamina 
i‘eceiving the attachment of the lower half of ^the sternal portion. From this 
arrangement it lesults, that the fibres of the upper and middle portions of the 
muscle ai*e inserted into the low er part of the bicipital ridge ; those of the lower 
poid/ion, into the upper part. The tendon, at its insertion, is connected with that of 
the Deltoid ; it sends up an expansion over the bicipital groove towards the head of 

173. — of the Oliest and Front of the Arm. Superficial View. 


















the httmertis ; another backwards, which lines the groove ; and a third to the fascia 
of the aiTDi 

Relations. By its anterior surface^ with the integument, the superficial fascia, the 
Flatysma, and the mammary gland. By its jkisterior surface — its tlwraeic portion^ 
with the sternum, the ribs and costal cartilages, the Subclaviiis, Pectoralis minor, 
magnus, and the Intercostals ; its* nxillarp portion for^s the anterior 
of; the space, and covers the axillary upper 

homer lies parallel with the Deltoid, fi*pni which it is sepapitedTiy the cephalic 
vein knd descending branch of the thoracico-acromialis arteiy. Its tower border 
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forms the anterior margin of the axilla, being at first separated from the Latissirniis 
dorsi by a considerable interval ; but both muscles gradually converge towards the 
outer part of the space. 

• PecidiaHties, In muscular subjects, the sternal oi'igins of the two Pectoral muscles are 
separated only by a narrow interval ; but this interval is enlarged where these muscles are ill 
developed. Very rarely, the whole of the sternal portion is deficient. Occasionally, one or 
two additional muscular slips arise from the aponeurosis of the External oblique, ani become 
united to the lower margin of the Pectoralis major. A slender muscular slip is occasionally 
found lying parallel with the outer margin of the sternum, overlapping tlie origin of the 
pectoral muscle. It is attached, by one end, to the upper part of the sternum near the origin 
of the sterno-raastoid 5 and, by the other, to the anterior wall of the sheath of the Rectus 
abdominis. It has received the name * Rectus sttnmalis.’ 

Jh'ssi^rtion, Detach the Pectoralis major by dividing the muside along its atta(;hraent to 
the clavicle, and by making a vertical incision through its substance a little external to its 
line of attachment to the «U3rimmand costal cartilages. The in iiscle should then be reflected 
outwards, and its tendon carefully examined. The Pectoralis minor is now (exposed, and 
immediately above it, in the interval between its upper bordejr and the clavicle, a strong 
fascia, the costo-coracoid membrane. 

Tlie costq coracoid membrane, protects the axillary vessels and neiwes ; it is 
very thick and dense exteimally, where it is attached to the coracoid process, and 
is continuous with the fascia of the arm ; more intenially, it is connected with the 
lower border of the clavicle, as fiir as tlie sternal extremity of the fiist rib ; traced 
downwards, it passes behind the Pectonilis minor, surrounding, in a more or less 
• complete sheath, the axillary vessels and nerves ; and, above, it sends a prolongation 
hehiud the Subclavius, which is attached to the clavicle, and so encloses the 
muscle in a kind of sheath. The costo-corqx?oid memj^niiejs^^ ceplialk 

vein, the thoracico-acromialis artery and vein, superior thoracic artery and aiiterioi 
thoracic nerves. 

The VecJoralis Minor (fig. 174) is a .thin, flat, triangular muscle, situato<l at 
the upp<u* ])art of the thorax, beneath the Pectoralis major. It arises by thiee 
tendinous digitations, from the upper margin and oixtqr surfi^ce of the third, fourth, 
and tiftli jibs, near their cart.ibjligesV a^fi^^ the aponeurosis covering the Inter- 

costal muscles; the Abides pass upwards and outwards, and converge to form a flat 
ttuidon, which is insert ^ into the anterior border of the coracoid process of the 
sca pula., 

lidaf/ions. By its anterior surface^ with the Pectoralis major, and the superior 
thoracic vessels_and nerves. By its posterior surface^ with the iil>s, Intercostiil 
muscles, Serratus magnus, tihe axillary spac^e, and the axillary vessels and nerves. 
Its upper border is separated from the clavicle by a triangular interval, broad 
intenially, narrow externally, bounded in front by the costo coracoid membrane, 
and iuternally by the xibs. In this space are seen the axillary vessels and nerves. 

The costo-coracoid membrane should now he removed, when the Subclavius muscle will 
be seen. 

The Subchmns is a long, thin, spindle-shaped muscle, placed in the interval 
between the clavicle and the first rib. It arises by a shprt, thick tendon from the 
cartilage of the first rib, in front of the rhomboid ligament; the fleshy fibres 
proceed obliquely outwards, to be inserted into a deep groove on the under surface 
of the middle third of the clavicle. 

Relations, By its upper surface,, with the clavicle. By its umler surface,, it is 
separated from the first rib by tlie subclavian vessels and brachial plexus of nerves. 
Its anterior surface is separated from the Pectoralis major by the costocaracoid 
aponeurosis, which, with the clavicle, forms an osteo-fibrous sheath in whiem the 
muscle is enclosed. 

Xf the costal attachment of the Bytoralis minor is divided across, and the muscle re- 
flected putwards, the axillary vessels ^Rm nerves are brought fully into view, atid should be 
examined. 

Nerves, Peetoyc^^ aife supplied by the auteripx tfcorarfe nerves ; fihe 

Subclavius, by a filament from the cord formed by the union of the fifth usid aixtll 
ceiwicsal nerves. 
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Actions. If the arm has been I'aised by the Deltoid, the Pectoralis miyor 
conjointly with the Latij-simiis dorai and Teres major, depress it to the side, of 
the chest ; and, if acting singly, it will diaw the arm across the fi*ont of the ciiefirt. 
The Pectoralis minor depresses the point of the shoulder, drawing the. scapula 
downwaids and inwards to the thorax. The Subclaviiis depresses the shoulder, 
drawing the clavicle downwards and forwards. Whem the arms are fixed, alLthree 
muscles act upon the ribs, drawing them upwaixls and expanding the . chest, and 
thus becoming very important agents in forctid inspiiation. As^imatie patients 
always assume this attitude, fixing the shouldeis, so that all these may be 

brought into action to assist in dilating the cavity of the chest. 

Lateral Tiiorac ic Eeoion. 

Herratiis Magnus. 

The Serraltts (fig 174) is a bi-oad, thin, and irregularly quadrilateral 

muscle, situated at the U2)per part and sidti of the chest. It arises, by nine fle'^hy 


174« — Muscles of the Chest and Front of the Ann, with the Boundaries 

of tli(^ A. villa. 



froth the outer ..fjurface and uppt?r border of the eight upper ribs (the 
secqn^ rib , and from the aj^onei^rot^is covering the upper intercostal 

spaceg^^^nd is ipserted into the whole length of'lihe antenoi:*. 

scapula. This muscle has been divided into tbi^ portions, a superior, 
middle^ and ihferior, on account of the difierence in the direction, in the extent 
^^tpobment of each part. The up per .portion, separated from the rest by a 
cellular interval, is a narrow, but thick fasciculus, which arises by two digitations 
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from tbe first and second rilis, and from the aponeurotic arch between them ; its 
fibres proceed upwards, outwards, and backwards, to be insei*^ed into the triangular 
smooth, amface on the anterior aspect of the superior angle of the scapula. The 
middla-pw^n of the muscle arises by thi^ee digitations fi*om the second, third, and 
fourth ribs ; it forms a thin and broad muscular layer, which proceeds horizontally 
backwards to be insert^ into the 2>ostcrior border of the scapula, between tlie 
superior and inferior angles. The lower portion arises from the fifth, sixth, seventh, 
and eighth ribs, by four digitations, in the intervals between which are received 
corresponding processes of the External oblique ; tlie fibres pass upwards, outwards, 
and backwards, to be inserted into the anterior surface of the inferior angle of the 
scapula, by an attachment pai'tly muscular, partly tendinous. 

HelMioifia. This muscle is covered, in front, by the Pectoral muscles; behind, by 
the Subscapularis ; above, by tlic axillary vessels and ncivi's. Jts aitrface 

rests upon the ribs and Intercostal muscles 

Nerves. The Serratus magnus Ls supplied by the posteT;ior thoracic*, nerve. 

Actioiis. The Serratus magnus is the most important external inspiratory 
m uscle . When the shoulders are fixed, it elevate the ribs, and so dilates the 
cavity of the chest, assisting the Pectoral and Subclavius muscles. This muscle, 
especially its middle and lower segments, di*aws the base and inferior angle of thcj 
scapula forwards, and so raises the point of the shoulder by causing a rotation of 
the bone on the side of the chest ; assisting the Trapezius muscle in supporting 
weights upon the shoulder, the thorax being at the same time fixed by pr( 3 veiitiiig 
the escape of the included air. 

Dissection. After completing tlie dissection of the Axilla, if the muscles of the hack have 
been dissected, the upper extremity should be separated iVoni the trunk. Saw through 
the clavicle at its centre, and theu cut through the muscles, which connect the scapula and 
arm with the trunk, viz. the Pec tor alls ^'tninor, in front, Serratus magnus, at the sidtn and 
the Levator aiiguli scapulaj, the Rhomboids, Trapezius, and Latissimus dorsi belli nd. Tliese 
musidea should be cleaned and traced to their respective insertions. Then make an incision 
through the integumeut, commemtiug at the outer third of the clavicle, and extending alonp 
the margin of that bone, the acromion process, and spine of the scapulee ; the integument 
should be dissected from above downwards and outwards, when the fascia covering the 
Deltoid is exposed (^fig. 172, No. 3). 

The superjicial ' fascia of the upper extremit}^ is a thin cellulo -fibrous lamina, 
contaiiiitig between its layers the superficial veins and lymphatics, and the cuta- 
neous nerves. It is most distinct in front pf the elbow , and contains very laige 
superficial yeins and nerves ; in the hand it is bal dly demonstrable, the integument 
being closely adherent to Iblie dee]> fascia by dense fibi ous bands. Small sulxju- 
taneous bursee are found in this fascia, over the acromion, the olecranon, and the 
knuckles. The deej) fascia of tlie upper extremity compi*ises the aponeurosis of 
the shoulder, arm, and forearm, the anterior and posterior aniuihu* ligaments of the 
Cfirpus, and the palmar fascia. Th^e will be considered in the description of tlie 
muscles of the several legions. 

Acromial Region. 

Deltoid, 

The deep fascia covering the Deltoid (deltoid aponeurosis) is a thick and 
strong fibrous layer, which encloses the outer surfaije of the muscle, and sends down 
numerous prolongations between its fasciculi ; it is continuous, internally, with the 
fascia covering the great Pectoral muscle ; behind, with that covering the Infra- 
spinatus and back of the arm ; above, it is attached to the clavicle, the acromion, 
and spine of the scapula. 

The Deltoid (fig. 173) is a large, thick, triangular muscle, which forms the con- 
vexity of the shoulder, and has received its name from its resemblance to the Greek 
letter A reversed. It surrounds the shoulder-joint in the gieater part of its 
covierihg it on its outer side, and in front and behind. It arises from the^duter 
third of jshe anterior border and upper surface of the clavicle ;~fh)nn. the^^r^|§r 
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m argin and upyer surface of the acroinion. process ; and from the whole length of 
the lower border of the spine of the scapula. From this extensive origin, the 
fibres converge towards their insertion, the middle passing vertically, the anterior 
obliquely backwards, the posterior obliquely forwards ; they unite to form a thick 
tendon, which is iiysorted into a rough prominence on the middle of the oute r side 
of the shaft of the humerus. This muscle is remarkably coarse in texture, and 
intersected by three or four tendinous lamime ; these are attached, at intervals, to 
the clavicle and.acromion, extend into the substance of the muscle, and give origin 
to a number of fleshy fibres. The largest of these laminae extends from the summit 
of the acromion. 

Relations, By its superficial surfacCy with’ the integument, the superficial fascia, 
Platysma, and supra-acromial nerves. Its deep surface, is separated from the 
head of the liumei iis by a large sacculated synovial bursa, and covers the coracoid 
process, coraco aci-oinial ligament, JVctoi*alis minor, C^oraco-brachialis, both heads 
of the Biceps, tendon of «the Pecfcoralis major. Infraspinatus, Teres minor, Triceps 
(its scapular and ext(=^rnal heads), the circumflex vessels and nerve, and the humerus. 
Its anterior border is separatc^d from the Pectoralis major by a cellular interspace, 
which lodges the cephalic vein and descending branch of the thoracico acroinialis 
artery. Its posterior border rests on the Infraspinatus and Triceps muscles. 

Nerves, Tlje Deltoid is supplied by the circnmflt^x nerves. 

Actions, line Deltoid raises tlie arm dmoctly from the side, so as to bring it at 
right anglc?s with the tiaink. Its anterior fibres, assisted by the Pectoralis inajoT*, 
draw the arm forwards'; and its ]>osterior fibres, aided by the Teres major and 
Latissrimus dorsi, draw it backwai-diff. 

Dissection. Divide the Deltoid across, near its upper part, by an incision carried along 
the margin of the clavicle, the acromion process, and spine* of the scapula, and reflect it 
downwards ; the bursa will be seen on its under surface, as well as the circumflex vessels 
and nerve. The ineertidh of the muscle should be Carefully examined. 

Anteiuoii Scapular Beoion. 

Subscapularis, 

The subscapidar aponeurosis is a thin membrane, attached to the entire cir- 
cumference of tlie snbf}ca.p>ular fossa, and affording attachment by its inner surface 
to some of tlie fibre's of the Subscapularis muscle : when this is removed, the Sub- 
scapularia muscle is exposed. 

The Stibscaptdaris (fig. 1 74) is a large triangular mi'Scle, which fills up the sub- 
scapular fossa, arising from its internal two-thiids, with the exception of a narrow 
margin along the posterior border, and the surfaces at the superior and inferior 
angles which afford attachment to the Seiratus magnus. Some fibres arise from 
tendinous laminae, which intersect the muscle, and are attached to ridges on the 
bone ; ami others from an a|)orieurosi8, which separates the muscle? from the Ter es 
major and the long head of the Triceps. The fibres pass outwards, and, gradually 
converging, terminate in a tendon, which is inserted into the lesser tulxjrosrty of 
the humerus. Those fibres which ai’ise* from the axillary border of the scapula 
are inserted into the m»ck of the humerus to the (‘xtent of an inch below the tube- 
ix>sity. The tendon of the muscle is in close contact with the capsular ligament 
of the shoulder joint, and glides over a large bui-sa, wl^ich separates it from tJje 
base of the coracoid process. This bursa communicates with the cavity of * the joint 
by an aperfure in the capsular ligament 

Relations . By its anterior surface^ with the Sen-atus magnus, Coraco-brachialis, 
and Biceps, and the axillary vessels and nerves. By its posterior surfaccy with 
the scapula, the sitbscapular vessels ai\d nerves, and the capsular ligament of the 
shoulder-joint. Its lomer border is contiguous with the Teres major and Latissiinus 

dom» ' 

It is supplied by the upper and lower subscapular nerves. 

':Jii^lX 0 ns* The Subscapularis rotates the head of the humerus inwards ; when 
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the arm is raised, it draws the humerus downwards. It is a powerful defence to 
the fit)nt of the shoulder-joint, preventing displacement of the head of the bone 
forwards. 

Posterior Scapular Region. (Fig. 175.) 

Supraspinatus. Teres Minor. 

Infraspinatus. Tores Major. 

Dissection, To expose these inuscl^js, and to examine their inode of iTiisertion into the 
humerus, detach the Deltoid and Trapezius from their attachment to the spine of the scapula 
and acromion process. Remove the clavicle by dividing the ligaments connecting it with the 
coracoid process, and separate it at its articulation with its scapula : divide the acromion 
process near its root with a saw. The fragments being removed, the tendons of the posterior 
Scapular muscles will be fully exposed, and can be examined. A bloclc should be platted 
beneath the shoulder-joint, so as to make the muscles tense. 

The supraspinous aponeurosis is a tliick and dense membranous layer, which 
completes tlie osseo-librous case in which the Supraspinatus muscle is conttiiiied ; 
affording attachment, by ^ts inner sui*face, to some of the fibres of the muscle. It 


175. — Muscles on the Dorsum of the Scapula anil the Triceps. 



is thick .internally, but thinner externally under the coraco-acromial ligament. 
When this fascia is removed, the Supraspinatus muscle is exposed. 

Tlxe Supraspinatus muscle occupies the whole of the supraspinous fossa, aidsing 
from its internal two-thirds, and from the strong fascia which covei‘s its surface. 
The muscular fibres converge to a tendon, which passes across the capsular liga- 
ment of the shoulder-joint, to which it is intimately adherent, and is inserted into 
the highest of the three.faoets on the gi'oat tuberosity of the humerus, 

lielatio7is. By its upper surface^ witii the Tsrapesius, the clavicle, the aarOmionK 
the coraco-acromial ligament, and the Deltoids By its un9&r mr/dos^ with the 
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scapula, the suprascapular vessels and nevve, and upper part of the shoulder 
joint. 

The infraspimms aponeurosis is a dense fibi*ous membrane, covering in the Infra- 
spinatus muscle, and attached to the circumference of the infraspimms fossa: it 
affords attachment, by its inner surface, to some fibres of that muscle, is continuous 
externally with the fascia of the aim, and giv’^es off from its under surface inter- 
muscular septa, which separate the Infraspinatus from the Teres minor, and the 
latter from the Ten s major. ^ 

The Infraspinatus is a thick triangular muscle, which occupies the chief part 
of tlie infraspinoiis fossa, arising by fleshy fibres, from its , internal two- thirds ; 
and by tendinous fibres, from the ridges on its surface : it also arises from a strong 
fascia which covers it externally, and sepaiates it from the Teres major and 
minor. The fibres converge to a tendon, which glides ovei* the external border of 
tlie spine of the scapula, and, juissing acu'oss the capsular ligament of the shoulder- 
joint, is ii^serted into the iTiidille facet on the great tuberosity of the humerus, 
The tendon of tliis musfle is (occasionally separated from the spinto of the scapula 
by a synoviiil bursa, which communicsites with the syhovial membrane of the 
shoulder joint. 

Relatious. By its 2m8teri or surface, with the Deltoid, the Tra]>ezius, Lai issim us 
dorsi, and the integument. By its anterior surface^ wdili the scapuhj, from whicli 
it is separated by the suprascapular and dorsalis scapuhe vessels, and with the 
capsular ligament of the shouldoi-joint. Its lower harder is in contimt with the 
Ter<'s minor, and occasionally' united with it, and with the Teres major. 

The Teres Minor is a narrow, elongated musede, wjiich Vws along the inferior 
bordci* of the scapula It arises b*om the doisjil surface of the axillary border of 
the scapula for the upper two-thirds of its extent, and ivoin two aponmirotic 
I.amime, one of which sepjirates this muscle frorti^ the Infraspinatus, the otlier from 
the Teres major ; its fibres pass obliquely upwards rISnd outwards, and terminate in 
n tendon, which is inserted into the lowest of tlici three facets on the great tube- 
rosity of the humerus, and, by flesliy fibres, into the humerus immediately below 
it. Tliii tendon of this muscle passes across the capsular ligament of the shoulder- 
joint. 

llelaUons, By its .s’ 7 /r/( 7 C^, \vith the Deltoid, the Ltitissimus dorsi, and 
the integument. By its anterior surface, with the scitpula, the dorsal branch of the 
subscapular artery, the long head of the Triceps, and the shoiilder-joint. By its 
upper harder, with the infraspinatus. By its lower border, with the Teres major, 
from which it is s(?])arated aiittaiorly by the long head of the I'l iceps. 

The Teres Major is a broad and somewhat flattened muscle, which arises from 
the dorsal aspect of thcj infiirior angle of the scappla, and from the fibrous septa 
inter]>osed Ix'twecn it and the Tores minor and Infraspinatus; the fibres are 
directed ui>wards and outwards, and terminate in a flat tendon, about two inches 
in length, winch is inserted into the pust(*rior biciiiital lidge of tha humerus. The 
tendon of this muscle, at its insertion into the humerus, lies behind that of the 
Latissimus dorsi, from which it is separated by a synovial tnirsa. 

Itelations. By its surface ^ with the integument, from which it is 

separated, internally, by the Latissimus dorsi ; and externally, by tlie long head of 
the Triceps. By its anterior surface, with the Suhscapularis, Latissimus dorsi, 
Ooraco-brachiilis, short head of the Biceps, the axillary vessels, and brachial 
plexus of nerves. Its n2)per border is at first in relation with the Tores minor, 
from which it is ^terwards separated by the long hefjd of the Triceps. Its 
lower border forms, in conjunction with the Latissimus dorsi, part of the posterior 
boundary of the axilla. 

Nerves. The Supra- and Infraspinatus muscles are supplied by the supra- 
scapular nerve ; the Teres minor, by the circumflex, and the Teres major, by the 
h)wer subscapular. 

Action»^ The Supraspinatus assists the Deltoid in mising the arm from the side, 
and Sicea the head of the humerus in its socket. The Infraspinatus and Teres minor 
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rotate the head of the humerus outwards : when the arm is raised, they assist in re- 
taining it in that position, and carrying it backwards. One of the most important 
uses of these three muscles is the great protection they afford to the shoulder -joi tit, 
the Siiprasjiinatus supporting it above, and preventing displacement of the head of 
the humerus upwards, whilst the Infmspinatus and Tei'es minor protect it behind, 
and prevent dislocation backwards. The Teres major assists the Latissimus dorsi 
in drawing the humerus downwards and backwards wlien previously raised, and 
rotating it inwards ; when the arm. is fixed, it may assist the Pectoral and Latis- 
simus dom muscles in drawing tbe trunk forwards. 

Anterior Humeral Region. (Fig 174.) 

Coraco-Brachialis. Biceps. BrachialLs Anticus. 

Dissection, Tbe arm being placed on tbe table', with tlie front surface uppermost, make a 
vertical incision through the integument along the middle line, from the outer extremity of 
the anterior fold of the axilla, to about two inches below the elbow-joint, whet^e it should 
he joined by a transverse incision, extending from the inmn’ to the outer side of the foi*earm ; 
the two flaps being reflected on either side, the fascia should be examined. 

The deep fascia of the arm, continuous with that covering the shoulder and 
front of the great Pectoral muscle, is attachetl, above, to the clavicle, acromion, 
and spine of the scapula ; it forms a thin, loose, membranous sheath investing the 
muscles of the arm, sending down sepia between tliem, and composed of fibres 
disposed in a circular or spiral direction, and counectod together by verticral fibres. 
It differs in thickness at djfferont j)arts, btung thin over the Bicojxi, but thicker 
where it covers the Triceps, ilidovev tfie condyles of tlie humorus : it is strengthened 
by fibrous aponeuroses, dei'ived from the Pt.'ctoralis mijor anti Latissimus dorsi, 
on the inner side, and from the I^ltoid extca-iially. On ciUiov _sid«„ gives off 

sept um^ whicli is attaclietl to ttie'Tcbttdyloid rnJge and 
condyle of the humerus. 'Hiase sephi serve to separate the muscles of the atlteiior 
fj*om those of the postcrioi* brachial region. The external iutormuscnlar seiXiim 
extends from ^ the lower part of the an^rior In i"blgo, along tlij external 

condyloid ridge, tollie "outer it is blended with th(5 tendon of the Deltoid ; 

gives attachment to the' Triceps behind, to the Brachialis anticus, Suphiator 
longus, and Extensor carpi radialis longior, in^front'; and Ts' j>erforated by the 
mnsculo-spiral nerve, and superior profunda artery. ^I'he internal inter muscular 
septum, thicker thaii"*”llie preceding, extends from the lower part of the ppstprior 
li]) of the bicipital groove below the Teres major, along the internal condylohl ridge 
to the inner conilyle ; it is blended with the tendon of the (joracb-bi^chialis, 
affords attaclifneiit to the Triceps J^fliind, and the anticus^ It 

is peiforated by the ulnar iiervty and the inferior profunda and anastomotic arteries. 
At thc'ybowi is attached to all ttre ihximiiient points roiind^^^t^ 

joint, tind is continuous with the fitscia of the forearm. On the I'emoval of this 
fascia, the muscli^ of the anterior humeral i*egion are expos(3d. 

The C or aco- Brachialis, the smallest of the thi*€iO muscles in this region, is 
situated at the upper and inner part of the arm. It arises by fleshy fibres from 
the ai>ex of the coracoi<l process, in common with the shoit head of the Biceps, 
and from the intermuscular septum between the two muscles ; the fibres pass 
downwards, backwards, and a little outwards, to be inserted by, means of a flat 
tendon into a lough lidge at the middle of the inner side of the shaft of the 
humerus. It is perfora ted by^Jbe musculo-cutaneous neiwe. The inner border 
of the mu^le forms a guide to the position of the vessel, in tying the brachial 
artery in the upper part of its coui se. 

Relations, By its anterior surface, with the Deltoid and Pectoralis major above, 
and at its insertion wdth the brachial vessels and median nerve which cross it. 
By its posterior surface, with the tendons of the Subscapularis, Latissimus dorsi, 
and Teres major, the ^hort head of the Triceps, the humerus, and the anterior cir- 
ciimdex vessels. By its inner border, with the brachial artery, and the median and 
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musculo-eutanMus nerves. By its ou^er border, with the shoi*t head of the Biceps 
and Brachialis anticus. 

The Biceps is a lq;ng fusiform muscle, occupying the whole of the anterior 
sur&ce of the arm, and divided above into two portions or heads, from which 
circumstance it has received its name. The short head aris^ by a thick flattened 
tendon from the apex of the coracoid process, in common with the Ooi'aco- 
brachialis. The J#ng head arises from the upper margin of the glenoid cavity, 
by a long rounded tendon, which is continuous with the glenoid ligament. This 
tendon arches over the head of the humerus, being enclosed in a special sheath of 
the synovial membrane of the sho\ilder-joint ; it then pierces the capsular ligament 
at its attachment to the humerus, and descends in the bicipital groove, in which 
it is retained by a fibrous prolongation from the tendon of the Pectorali.s major. 
The fibi’es from this tendon form a rounded belly, an«l, about the middle of the 
arm, join with the portion of the muscle derived from the short head. The belly 
of the muscle, narrow and somewhat flattened, terminates above the elbow in a 
flattened tendon, which*’ is inserted into the back paH of the tuberosity of the 
radius, a synovial bursa being interposed between the tendon and the fiont of the 
tuberosity. The tendon of the muscle is thin and bix)ad; as it approjmhes the 
radius it becomes narrow and twiH^d u| on itself, being applied by a flat surface to 
the back })art of the tuberosity : opposite the bend of the elbow tlie tendon gives 
off, from its inner side, a broad aponeurosis, the bicipital fascia, which jmssos 
obliquely downwai’ds and inwards juiross the brachial artery, and is continuous 
with the fascia of the forearm (fig. 173). The^ inner border of this muscle forms 
a guide to the position of the vessel, in tying the brachial artery in the middle 
of the arm.* ^ 

Edations. Its anterior surface is overlapped above by Hie PectoialLs major and 
Deltoid ; in the rest of its extent it is covered by the superficial and deep fasciae 
and the integument. Jts posterior surface rests on, the shoulder-joint and humerus, 
from which it is separated by th§ Subscapiilaris, Teres major, Latissimus dorsi, 
Biachialia anticus, and the musculo-cutaneous nerve. Its inner border is in 
relation with the Coraco-brachialis, the brachial vessels, and median nerve; its 
outer border, with the Deltoid and Suj^inator longiis. 

The Brachialis Anticus is a broad muscle, which covers the elbow-joint and the 
lower half of the front of the liumerus. It is somewhat compressed from before 
backward, and is broader in the middle than at oith^.r extremity. It arises from 
the lower half of the outer and inner surfacies of the shaft of the humerus ; and 
commences above at the insertion of the Deltoid, which it embraces by two angular 
processes. Its origin extends below, to within an inch of the margin of the arti- 
cular siuface, and is limited on each side by the external and internal borders of 
the shaft of the humerus. It also arises from tfie intermuscular septa on each 
side, but more extensively from the inner than the outer. Its fibres converge to a 
thick tendon, which is inseried into a rough depression on the anterior .surface of 
the coronoid process of the ulna, being received into an irilerval between two fleshy 
slips of the Plexor digitorum profundus. 

Relations, By its anterior surface, with the Biceps, the brachial vessels, mus- 
culo-cutaneous, and median nerves. By its posterior emrface, with the humerus 
and front of the elbow-joint. By its inner border, with the Triceps, ulnar nerve, 
and Pronator radii teres, from which it is sepamted by the intermuscular septum. 
By its outer border, with the mnsculo-spiral nerve, radial recurrent ajctery, the 
Supinator longus, and Extensor carpi radialis longioi*. 


* A third head to the Biceps is occasionally found (Theile says as often as once in eight 
or nine subjects), arising at the unper and inner part of the Brachialis anticus, with the 
fibres of which it is continuous, and ihsertod into the bicipital fascia and inner side of the 
of the Biceps. In most cases, this additional slip passes behind the brachial, artery 
course down the lUPm* Occasionally, the third head consists of slips^ which pass 
one in fronts the other behind the. artery, concealing the vessel in the low^ hau of 
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KerwB., T!ie muscle of this group are supplied by the musculokuitaneous 
nerve. The Bmchialis anticus usually receives an additional filament from the 
musculo-spiral. ^ > 

Actions, The Coraco-bibachialis draws the humerus forwards and inwards/and 
at the same time assists in elevating it towards the scapula. The Biceps and 
Bracliialis anticus are flexCrs of the forearm : the former muscle is also a supina- 
tor, and serves to ichder tense the fascia of the forearm by m^lLns of the broad 
aponeuix>sis given off from its. tendon. When the forearm is fixed, the Biceps and 
Bracliialis anticus flex the arm upon the forearm, as is seen in efforts of climbing. 
The 'Biachialis anticus forms an impoi tant defence to the elbow joint. 

Posterior Humeral Region. 

Triceps. ^ Subanconeiis. 

The Triceps (fig, 175) is situated on the back of the arpi, extending the ,entii‘e 
lengtli of the posterior surface of the humerus. It is of large size, and divided 
above into three paints ; hence its name. These three portions have lieen named, 
(i) the middle, scapular, or long head, (2) thoe#xternal, or long humeral, and (3) 
the internal, or slun^t Inirneral head. *■ 

The or scapular head ai*ises, by a flattened tendon, from a rough trian- 

gular depression, immediately below the glenoid cavity, being blended at its upper 
jiai't with the capsular aii<l glenoid ligpments; the muscular fibres pass downwards 
between the two other portions of the^muscle, and join with them in the common 
tendon of ins<.Ttion. 

The external head arises from the posterior surface of the slAft of the humerus, 
l)etweeu the insertion of the Teres minor and the upper part of the musculo-spiral 
groove, from the external border of 'the humei-us and the external intermuscular 
septum : the fibics from this oi'igin converge towards the common tendon of 
insertion. 

Tlie hv^nml head aiisesvfrom the posterior surface of the shaft of the humerus, 
below the groove for the musculo-spiral nerve, commencing above, narrow and 
pointed, below the insertion of the Teres major, and extending to within an inch 
of the troclileai* surface : it also arises from the intei*nal border of the humerus 
and internal intermuscular septum. The fibres of this porfion of the muscle are 
directed, some downwards to the olecranon, whilst others converge to the common 
tenilon of insertion, 

cimvmo 7 i tendon of the Triceps comniencas about the middle of the back part 
of the muscle : it consists of two aponeurotic lamime, one of which is subcutaneous 
and covers the posterior surface of the muscle for the lower half of its extent : the 
other is moi'e deeply seated in the substance of the muscle : after receiving trie at- 
tachment of the muscular fibres, they join together above the elbow, and are inserted 
into the back part of the upper surface of the olecranon process, a small hiirsa^ 
ocwisionally multilocular, being interposed between the tendon and front of this 
surface. 

The long head of the Triceps descends between the Teras minor and Teres major, 
dividing the triangular space between these two muscles and the humerus into two 
smaller spaces, one triangular, the other quadrangular (fig. 175). The triangular 
space contains the dorsalis scapulas vessels ; it is bounded by the Teres minor ttbove* 
the Teres major below, and the scapular* head of the Triceps externally ; the quad- 
rangular space transmi te th e posterior circumflex vessels and nerve ; it is bounded 
by the Teres minor abov^T^h^ Teres major below, the scapular head of the Triceps 
internally, and thj^ humerus externally. 

HelaUans^ .By ite posterior surface^ with the Deltoid above : in the inest of ite 
extent it is subcuteneous. By ite anterior sttr/accy w ith the humerus, mnsctilc^^ 
spiral nerve, sup^^r^proftmda vessels, and back part of the elbow-joint. Its 
ov fdnff head is frr relation, behind, with ttiO Deltoid and Teres: 
with the Subscapu laris, Latissimus dorsi, and Teres major. 
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The Subanconeuff is a small mtiscle distiiK^t from the Triceps, and analogous to 
the Snlxjrareus in the lower limb. It may be exposed-by removing the Triceps fi'om 
the lower part of the humerus. It consists of one or two .slender fasciculi, which 
at*ise from the humerus, immediately above the olecianbn fossa, and are insei'ted 
into the posterior ligament of the elbow-joint. 

Nerves. ‘The Triceps and Subancomnis are sii]:)plied by the musculo-spiral 
nerve. 

Actions, The Triceps is the great Extensor muscle of the forearm; serving, 
vvdieu the forearm is flexed, to draw it into a right line with the arm. It is the 
direct antagonist of the Biceps and Brachialis anticus. VV^hen the arm is extendod, 
the long head of the muscle may assist the Teres major and Latissimus 'dorsi in 
drawing tlie liuinenis backwards. TJie long head of the Triceps protects the under 
part of the shouklei-joint, and prevents displacement of the head of the humerus 
downwards and backwards. 


MUS< LES* OP THE FoREARM. 

Dissection. To dissect the forearm, place the limb in the position indicated in fig. 172 ; 
make a vertical ipcision along the middle line from the elbow to the wrist, and a transverse 
iiiciaion at tuich extremity of this ; the flaps of integument being removed, the faseda of the 
forearm is exposed. 

The Jeep fascia of the forearm, continuous aj.)ove with that enclosing the arm, 
is a dense highly glistening aporftui’otic iuv6i||^ti|j|lBnt, which forms a general sheath 
enclo.sing the muscles in this region ; it is attaett^d behind to the. ulecrimon and 
])Osterior border of the ulna, and gi ves ofl* from* i ts inner surface num^rpus inter- 
mu|cul^ s^pto, which enclose each mirscle separately. It consists of ^circular and 
t)bli<iuo fibres, conneciedt tdgc^iei* by numerous vertical fibres. It is much thicker 
on the dorsal than on the palmar surface, and at the lowoi* tlian at the upper 
part of the foreai*ni, and is strengthened by tendiuous fibres derived from the 
Brachialis anticus and Biceps in front, and from the Triceps behind. Its inner 
surface gives origin to muscular fibres, especially at the upper part of the inner 
and outer sides of the forearm, and forms the boundaries of a series of conical- 
shaped cavities, iu which the m useless aie contained. Besides the vei*ti(.*al septix 
separating each muscle, transverse septa are given off both on the ant^erior and 
posterior surfaces of the foiearm, separating the deej) from the superficial layer 
of muscles. Numerous apertur(‘s exist iu the fascia for the passage of vessels 
and nerves ; one of these, of large size, situated at the front of the elboNV, serves 
for the passage of a commmiicatiug branch between the superficial and deep 
veins. 

The muscles of the forearm may be KubtUvided into groixps con-esponding to the 
region they occupy. One gi’oup occupies the iiiuei* and anterior aspect of the fore- 
arm, and comprises the Flexor and Pronator muscles. Aq^other group occupies its 
outer side ; and a third, its posterior aspcjct. Tlie two lattei* groups mclude all the 
Extensor and Supinator mxisclos. 

Anterior Brachial Region. 

Superficial Layer. 

Pronator Radii Teres. Flexor Carpi Ulnaria- 

Flexor Carpi Radialis. Flc3xor Bublimis Uigitorum. 

Palmaris Longus. 

iphe muscles take origiu from the. Interoal condyle of the humerus by e com- 
mon tendon. 

The Pronator Eadii Teres arises by two heads. One, the' larger and more 
su|>er6(»al, arises from the humerus, invmadiatety rWi to tiw and 

fxoin ti»e te^|£>^l,ji{ij]))^m the oiigin'^or tffi' btber muscles; also fi’om the fascia 
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of the forearm, and intermuscular septum between it and the Flexor carpi radialis. 
The o^ er h e^ad is a thin fasciculus, which arises from the rnner 
coronoii ulna, joining the preceding at an acute angle* Return 

the two "Heads passes the muscle passes obliquely across the 

" ” forearm from the inner to the outer 


176.— -Front of the Left Forearm. 
8iiperlicial Muscles, ^ 


side, and terminates in a flat tendon, 
which tui*ns over the outer margin of 
the .radius, and is inserted into a i*QUgh 
ftt.the jniddle of the o uter surfa ce 
of the shaft of that bone. 

Vianatiom, The coronoid origin of this 
muscle^ presents luimerous variuiions. It 
is occasionally absent, and in one case re- 
corded by Dr. Macalister (Journal of Anat. 
and Phys. 2nd series, No. i, p. 9), it existed 
as a distinct •muscle, inserted into the 
front of the radius higher up than the rest 
of the mass. In other cases the coronoid 
slip has been Ibiind connected with the 
Palmaris longiis or the Flexor carpi radialis, 
instead of the Pronator teres, and other 
slighter anomalies have been recorded by 
Dr. Macalister. 

lii^lattons. By its anterior surface^ 
with the deep fascia, the Supinator 
longus, and the radial vessels aiid 
nerve. By its posterior surface, with 
the Brachi^iis anticus, Flexor sublimis 
» digitorum, the median nerve, and ulnar 
arteay : the small, or deep, h^d being- 
interposed between the two 
structui'es. Its otitsicA^irJer forms the 
inner boundary of a tiiangJahiT-- space, 
in which is placed the bnmhial artery, 
medi a n jaerve, and tendon of^^the. Bi- 
ceps muscle. Its inner hord^ is in 
contsvct with the Flexor carpi radialis. 

The Flexor Varpi Radialis lies on the 
inner side of the i)reoedIia|g iii]!LiiC|(Ie^ 
It arises from tlie internaiti^iaS^^ 
the common tendon, fraih the 
of the forearm, and fi*om the inter- 
muscular septa between* it and the 
Pronator teres, on the outside ; the 
Palmaris longus, internally; and the 
Flexor sublimis digitorum, beneatht^ 
Slender and aponeurotic in wstructdrt 
at its commencement, it increases in 
size, and teimhiates in a tendon >vhich 
forms the lower two- thirds of its length. 
Tliis tendon passes through a <»nal on %e outejc side of anuular 
runs through ^a groove in trapo^in (which is converted into a canaf by a 

fibrous sheath, and lined by a synovial membrane), and is in seiied into the ba se 
of the metacargal bone of the ^ judex jfinger. The radial a rteiy lie s 
tendon this muiscle and the S upinator lo ngus, and may easily be tied in this 
situation. ^ 

RelMions* By its mperficial with the deep f^cia and tlie integn 

By its deep mrface^ with the Fles^ subtimis digitorum, Fli^cor l<mgus polll^ 

' T 2 , ' . 
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and wrist joint. By its outer border^ with the Pronator radii tei^, and the radial 
vessels. By its inner border^ with the Palmaris longus above, and the median 
nerve below. 

Mr. J. Wood flescribos a muscle occasionally found (6 times in 70 subjects) beneath the 
Flexor carpi radialis, and which he has named the Flexor carpi radialis brevis vel profundus. 
In the best marked specimen it arose from the outer side of the front surface of the radius, 
above the Prtinator quadratus, and below the Flexor longus pi)llicio, and was inserted into the 
base of the middle metacarpal hjne and os magniini ; but several variations are described, both 
in its origin and insertion. Mr. Norton has also found an instance of a similar muscle attached 
to the middle metacarpal bone. Journ. of Aunt, and Phys, Nov. 1S66, p, 55. 

The Falniarift Loujus is a slender, fusiform iiuiscle, lying on the inner side of 
the preceding. It arises from the inner condyle of the humerus by the common 
tendon, from the deep fascia, a\id the intermuscular septa between it and the 
adjacent muscles, it terminates in a slender flattened tendon, which is inserted 
into the annular ligainent, exjiaiidiug to end in the palmar fascia. 

Variations. This muscle is often absent ; when present, it offers many varieties. Its 
fleshy belly is sometimes very long, or may o<‘cupy the middle of the muscle, which is 
tendinous at either extremity ; or the Palmaris may be muscular at its lower extremity, its 
U}>per part being tendinous. Occasionally, th(‘re is a second Palmaris longus placed oil the 
inner side of the preceding, ter inin}i ting, below, jmrtlv in the annular ligament or fascia, and 
partly in tht? small muscles of the little finger. 

Jidatioyis. By its superjlcial surfaci^ witli the do^p fascia. By its deep surfac e 
with tlio Flexor digitoruin sublimis. fntemally, with tlie Plexor carpi ulnaris, 
EMivnally^ with the Flc^xor carpi radialis. The median n(u*ve lic^s close to the 
tendon, just above tiie wrist, on its inner and posterior side. 

Tim FUucor (Jar pi lUnaria lies along the ulnar side of the forearm. It arises 
by two heads, connected by a tendinous arch, beneath which pass ihliulxiav. nei;\'e, 
and posterior ulnar recurrent artery. One head arises from tlie inner coiidylc of 
the humerus by the common tendon; the other, from the inner margin of the 
olecranon, by an aponeurosis from the upper two thirds of the posterior bordf3r of 
i^'^d from the inter muse alar septum betwe^i it and the Flexor subliiiiis 
digitorum. The fibres terminate in a tendon, which occupies the anterior part of 
the lower half of the muscle, and is inserted into the pisiform Ixine, some fibres 
being prolonged to the annular ligament and base of the metacarpal l>one of tlie 
little finger. The ulnar artery lies on tlie outer suVj^of the tendon of this muscle, 
ill the lower two-thirds of the forearm ; the tendon forming a guide in tying the 
vessel in this situation. 

Relations, By its superficial^nr/ace^ with the deep fascia; with which it is inti- 
mately connected for a considerable extent. By its deep surface, with the Flexor 
subUmis, the Flexor profundus, the Pronator quadratus, and the ulnar vessels and 
nerve. By its outer or radial border with the Palmaris longus above, and the ufnar 
vessels and nerve below. 

The Flexor Digifortmi Suhlimis (perforate) is placed beneath the 'preceding 
muscles, which therefoiQ must be removed in order to bring its attachment into 
view. It is the largest of the muscles of the superficial layer, and arises. J^Jbhree 
heads. One head arises from the internal cendyle of the humerus by the common 
tendon, f#bm the internal lateral ligament of the elbow-joint, and from the inter- 
muscular septum common to it and the preceding muscles. The second h(^d arises 
from the inner jiide of the cqrqnoid jn*pcess of the ulna, above the ulnar origin 
of the Pronator radii teres (fig. 90, p. 97). The third he^d arises from the oblique 
line of the radius , extending from the tubercle to the iijjgertion of the Pronator mdii 
teres. The fibres pass Vertically downwai*ds, forming a broad and thick muscle, 
which divides into four tendons about the middla of the forearm ; as these tendons 
pass%eneath the annular ligament into the palm of the hand, they are arranged in 
pairs, the anterior pair corresponding to the middle and ring fingers ; the posterior 
pair to the index and little fingers. The tendons diverge from one another as 
they pass onwards, amd are finally inserted into the lateral margin^ second 

about th^r middle. Opposite the b^ of the first phalanges, each 



ANTERIOR BRACHIAL REGION. 


277 


tendon divides, so as to leave a fissured interval, through which passas one of the 
tendons of the Flexor profundus, and the tendons of both the Flexors then enter 
an osseo* aponeurotic canal, formed by a strong fibrous band, which arch^ across 
them, and is attached on each side to the mai'gins of the phalanges. The two 
portions into w’-hicb the tendon of the Flexor siibliinis divides, so as to admit of the 
passage of the deep flexor, expand somewhat, and form a grooved channel, into 
which the accompanying deep flexor tendon is received; the two divisions then unite, 
and finally subdivide a second time, to V>e inserted into the sides of the second 
phahinges about their middle^ (fig. > i8x). The tendons, whilst contained in the 
fil)i*o-osseous canals, are ' connected to the phalanges by slender tendinous fila- 
ments, called vincula accesaoria A synovial sheath invests the tendons 

as they ])ass beneath the annular ligament ; a pi*olorigation from which surrounds 
each tendon as it passes along the phalanges. 

Relations. In the forearm, by its superficial surface, with the deep fascia and all 
the preceding superficial muscles ; by its dee 2 > surface, with the Flexor profundus 
digitorura, Flexor longus pollicis, the ulnar vessels and nerve, and the median nerve. 
In the hand, its tendons are in relation, in front, with the palmar fascia, superficial 
palmar arch, and the bmneh^ jof the median nerve ; behind, with the tendons of 
the deep flexor and the Lumbricales. 

Anteiiiou Brachial Region, 

Deep Layer. 

Flexor Profundus Digitorum. Flexor Longus Pollicis. 

Pronator Quadratus. 

Dissect ion. Divide each of the superficial miisolos at its centre, and turn either end 
aside ; the deep layer of muscles, together with the median nerve and ulnar vessels, will 
then be exposed. 

The Flexor Profundus Diyitorum (perfo 7 'ans) (fig. 177), is situated on the 
ulnar side of the forearm, immediatfdy beneath the superficial Flexors. It arises 
from the uj)per two-thirds of the anterior and inner suifaces of the shaft of the 
ulna,* embracing the insertion of the Bi'achialis anticus above, and extending, 
below, to wiiliin a short divstance of the Pronator quadratus. It also arises from a 
<le})ression on the inner side of the coronoid process, by an aponeurosis from the 
upper two-thii’fls of the posteiior border of the ulna, and from the ulnar halLof the 
interosseous membrane. The fibres fonn a fleshy belly of considerable size which 
divides into four tendons : these pass under the annular ligament beneath the 
tendons of the Flexor subliuiis. Op|>osite the first phalanges, the tendons piiss 
between the two slips of the tendons of the Flexor suhlimis, and are finally inseiiyed 
into the bases of the last pimhuiges. The tendon of the index finger is distinct ; 
the rest are connected together by Cellular tissue and tendinous slips, as far as the 
palm of the hand. 

Four small muscles, the Lumbricales, are connected wdth the tendons of the 
Flexor profundus in the palm. They will be desciibeSri with the muscles in that 
region. 

Relations. By i^B Jpiperfixi^c^surf^ in the foreai*m, with the Flexor sublimit 
digitorum, the Flexor carpi ulnaris, the ulnar vessels ahd nerve, and the medial 
nerve ; and in the hand, with the tendons of the supeificial Flexor. By iti 
deep surface, in the foi*eawn, with the ulmt, the inteimseous meniV>rane, thi 
Pi'onator quadmtus ; and in the hand, with the Interossoi, Adductor |)ollici8, anc 
deep palmar ar<;h. By its ulnar border, with the Flexor carpi ulnaris. By^ ib 
radial border, with the Flexor longus pollicis, the anterior i|itei*osseous vess^ an< 
nerve being interposed. 

The Flexor Longus Pollicis is situated on the mdial side of the forearm, lying 01 
the same plane as the preceding. It arises from the upper two-thirds of th< 
grooved anterior surface shaft of the radius: cx>mm^cmg, atove, 
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diately below the tuberosity 
and oblique line, and ex- 
tending, below, to within a 
short distance of the Prona- 
tor quad rat us. It also arises 
from the adjacent part of the 
interosseous membrane, and 
occasionally by a fleshy slip 
from the base of the coronoid 
pTOcess. The fibres pass 
<lown wards, and terminate in a 
flattened tendon, which passes 
beneath thfc annular ligament, 
IS then l odged in t he in^rsj>a(!e 
between the two the 

Flexor brevis „ and 

entering an , osseo-aponeu- 
rofcic Ctanril similar to those 
foi* the other flexor tendons, 
is inserted into the base of the 
last phalanx of the tlTunib. 

Relafioi^s, By its s^fpcr- 
jlcifd snrfaci^ with the Flcixor 
sublimis digitorum, Flexor 
<!ar[)i radialis, Supinator lon- 
giis and radial vessels. By its 
sif^f^ace, with the radius, 
interosseous membrane, and 
PrOnatoi' quadratus. By its 
ulnar border^ with the Flexor 
profundus digitorum, from 
which it is separated by the 
anterior interosseous vessels 
and nerve. 

The Pronator Quadrahis 
is a small, fiat, quadrilateral 
muscle, extending , trans- 
versely across the front of 
the radius and ulna, above 
their carpal extremities. It 
aiises from the oblique lin e 
on the U>w§r^iburth of the 
anterior siu-faeo of ' the shaft 
of the ulna^ and the surface of 
l>one immediately below it ; 
from the anterioi* border of 
the ulna; and from a strong 
aponeurosis which covers the 
inner third of the muscle. 
The fibres pass horizontally 
outwards, to bfe ini^ted into 
the lower fourth of thdi^ iu:i 4 
4 eiior * surface and external 
border of the shaft of the? 

By its 

Fleicof-' pro- 


177.’ — Front of the Left Forearm. Deep Miiselesi 
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fundu*^ digitorum, the Flexor longus pollicis, .Flexor carpi radiaiis, and the radial 
vessels. By its deep eurface^ with the radius, ulna, and interosseous membrane. 

Nerves, All musc las of the superficial layer ai-e supplied by the 
nerve, excepting the Fl^or jparpi,^ul3ftfuda which is supplied Sv"tlie uTna r. Of the 
deep layer, the Flexor profi^dus digitorum is supplied conjointly by_th§_nlnar 
and by the medjau^ tlirougETits branch, the^anterioi* interos^i](§^ nerve, which also 
supplies theTRexor longus^gojlicis Pronator g^uudi‘atus. 

Actions, These mimcles act uixm the foimrm, the wrist, and hand. Those 
acting on the forearm, are the Pronaty mdii tei^s and fioiiatpy qpadrat us. which 
rotate the radius upon the ulna,Ten 3 eri^ t^ when pronation has 

been fully effected, the Pronator radii teres assists the other muscles in flexing the 
forearm. The flex ors of the wr ist are the Flexor carpi ulnaris and radialis ; and 
the flexors of the ptaftm^s are ^EoTPlexor snblimis and profunduir digitorum ; 
the loi-mer flexing the second plialanges, and the latter the last. The Flexor longus 
pollicis flexes the last jdialanx of the thumb. ^ The three latter muscles, after flexing 
the phalanges, by continuing their action, act upon the wrist, assisting the ordinaiy 
fle:^xors of this joint ; and all those which are attached to the humerus assist in 
flexing the forc^irm upon the arni. The Palma lis longus is a tensor of the jmlmar 
fascia ; when this action has been fully eflected, it flexes the hand upon the 
forearm. 


Radial Region. (Fig. 178.) 

Supinator Longus. Extensoi* Carpi Radialis Longior. 

Extensor Carpi Radialis Brevior. 

Dissection, JJivide the integument in the eaino manner as in the disifection of the anterior 
brachial region ; and after having examined Ibeculaneous vessels and nerves and deep fascia, 
remove all those structures. The muscles will then be exposed. The removal of the fascia 
will bo considerably facilitated by detaching it from below upwards. Great care should be 
taken to avoid cutting across the tendons of the muscles of the thumb, which cross obliquely 
tlio huger tendons running down Hie back of the radius. 

The Supinator Longus is the most supcificial muscle on the radial side of the 
forearm : it is flesby for the upper two-thirds of its extent, tendinous below. It 
aiises from the upi yr two-t hirds of the external condyloid ridge of the humerus, 
and from the external intermflscular septum, being limited above by the muscufo- 
spiral groove. The fibi^es terminate above the middle of the foreaign in a flat tendon, 
which is inserted into the base of the styloid process of the radius. 

Uclations, By its superjidal surface^ with the integument and fascia for the 
greater part of its extent; near it^ insertion it ivS c|:os^d by the Extensor ossk 
metacarpi pollicis and the Ex Censor primi infernodii polIiSs^. By its deep surface^ 
with Extensor ciu-pi radialis longior and brevior, the inseriion of 

the Pronatcu* r?bdii teres, and the Suidnator brevis. By its imier border^ above the 
elbow, with the Brachialis anticus, the rausculo-spiral nerve, and radial xj^ciurent 
artery ; and in the forearm, with the radial vessels and nerve. 

The Extensor Carpi Radialis Longior is placed partly beneath the^^ preceding 
muscle. It arises from the lower third pf the external condyloid of the 

humerus, and from the external intermuscular septum. The fibres 
the upper third of the forearm in a flat tojf^on, which rims along the -pi^tar lKU(xter 
of the radius, beneatth the extensor tendons of the thumb; it then passes tllrp^j^h 
a groovjjt common to it and the Extensor^carpi radialis brevior imm^iately behind 
the styloid process; and is i nserted into the base of the metacubroal bone of the 
in dex ^g er. on i k i^iaS side. 

ReXations, By its stiper^cml surface j with the Supinaiw JbbgW and fascia 
of the forear m.^ Its outer side is crossed obliquely by the of 
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the thumb. By its dmp sur- 
face^ with the elbow-joint, 
the Extensor carpi radialis 
brevipr, and back part of the 
wrist.^ 

^riie Kxfeoisor Carpi Ua- 
dlalis Brevior is shortoi*, as 
its name implies, and thicker 
than the preceding muscle, 
l»eneath which it is placed. 
It arises iVom the ext(*i’nal 
condyle of the humerus by a 
tendon common to it and the 
threes following muscles ; f)*om 
the external latei-a,l ligament of 
the eU>ow-joinl ; from a strong 
aponeurosis which covers its 
surface; and from the inter- 
muscular siijita het.w(*en it and 
the adjacoiit. muscles. 'I'he 
iihres terminat(^ about the 
middle of the forearm in a 
flat tendon, which is closely 
connected with that of the ])i’e- 
ciniing muscle, accjompanies 
it to the wrist lying in the 
sajue groove on the. ])Ostcrior 
surface of the ladius ; passes 
beneath the annulai* ligament 
and, diverging somewhat from 
its fellow, is inscuted into the 
base of tlie metacarpal bone 
of the middle linger, on its 
radia*] side. 

The tendons of the two pre- 
ceding muschis pass through 
the same compartment of the 
annular ligament, and are 
lubricated by a single syno- 
vial membiano, but are sepa- 
mted from eatdi other by a 
small vertical i*idge of bone 
as they lie in the groove at 
the bac'.k of the radius. 

Belations, By its super- 
ficial surface^ with the Ex- 
tensor carpi radialis longior, 
and with the Extensoi* muscles 
of the thumb, which cross it. 
By its deep surface^ wdth the 
Supinator brevis, tendon of 
the Pi‘onator radii teres, 
radius, and wrist-joint. By 
its ulnar border^ with the 
Extensor communis digito- 
rum. • 


1 78. —Posterior Surface of Forearm. Superficial Muscles. 
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Posterior Brachial Region. (Fig. 178.) 

Superficial Layer, 

Extensor Communis Digitoruin, Extensor Carpi Ulnaris. 

Extensor Miiunii Digiti. Anconeus. 

The Extensor Communis Diyitorum is situated i\t the back part of the forearm. 
It arises from the external condyle <3^ the humerus by the common tendon, from 
the deep fascia, and the intermuscular septa between it and the adjacent muscles. 
Just below the middle of the forearm it divi des into three tendons, which pass, 
together with the Extensor i ndicis, throngt a scpanaT<r^coin|)ai^^^ of the annular 
ligament, lubricated by a synovial membraim. The teudons thou |[i iver g e ^ the 
iniieri^t and all, after passing across the back of the hand, 

are inserted into the second and third phalanges of the fingers in the following 
inanner : Each tendon becomes narrow and ^thickened (^posite the metacarpo- 
phalangeal a]gj^uTafJDTr,"‘lffiTgT^ side of the joint 

which serves as t^e^jgosterio after having passed the joint, it spreads* out 

into a broad aponeurosis, which covers the whole of the dorsal surface of the first 
phalanx ; being r einfor ced, in this situation, by the tendons of the Interossed and 
JiUmbrical^j?. Opposite the first phalangeiil joint, this aponeurosis divides into three 
slips, a middle, and two lalj^ral ; the former is inserted into the base of the second 
phalanx; and the two lateral, which are continued onwards along the sides of the 
second phalanx, unite by their contiguous margins, and are inseited into the dorsal 
surhice of tlie last phalanx. As the tendons cross the [)haliingeal joints, they furnish 
ihem with posterior ligaments. The tenons of^ the jrnidd ring, and little fingers 
are connectiid together, as they cross the hand, by small obllcplcT^mdihous slips- 
'^rhe tendons of the index and little fingers also receive, before thieir division, the 
special extensor tendons belonging to them. 

Kelations. By its superficial surface^ witli the fascia of the forearm and liand, 
the posterior annular ligament, and integument. By its deep surface^ with the 
8upinator brevis, the Extensor muscles of the thumb and index fingo', the posterior 
interosseous vessels and nerve, the wrist-joint, carpus, metacarpus, and phalanges. 
J^y its radial border^ with the Extensor ettrpi radialis brevior. By its ulnar hordeVy 
with the Extensor minimi digiti, and Extensor carpi ulnaiis. 

The Extensor Minimi Digiti is a slender muscle placed on the inner aide of 
the Extensor communis, witfi which it is generally (xinnected. It arises from the 
cnnimon tendon by a thin tendinous alij) ; and from the in tt^r muscular septa between 
it and the adjacent muscles. It-s tendon runs thi’ough a separate compartment in 
the annular ligament l^ehind the inferior mdio-ulnar joint, then divides into two 
as it crosses the hand, one slip being united to the common extensor by a cross piece, 
at the metacarpO'phalangCiil articulation. Both finally spread into a broad aponeu- 
rosis, which blends With the common extensor tfj the finger and is inserted into the 
second and third phalanges. The tendon is situated on the ulnar side and sorne- 
whjit more superficial than the common extensor. 

The Extensor Carpi Ulnaris is the most supfurficial muscle on the ulnar side of 
the forearm. It arises from the external condyle of the humerus, by the common 
tendon ; from the middle third the post^l-ipr boixler of the ulna below the Anco- 
ncius, and from tlie fascia of the foi*earm. This muscle terminates in a tendon, 
which runs through a groo ve b ehind the st;^Ioid piocoss of the ulna, passes thi»oiigh 
a st^parate compartment in the annular ligament, and is inserted into the ulnar 
side of the basg of the m^^ of the little finger. 

Relations. By its superficial surfaccy with tlie fascia of the forearm. By its deep 
with^the ulna, and the muscles of the deep layer. 

The Afixomus is a small triangular muscle, placed behind and below the elbow- 
joint, and appears to be a continuation of the external portion of the Triceps. It 
arises by a separate tendoii from jthe back part of the outer condyle of the hu merus ; 
and is ins erted into, the side of the olecranon , and u pper 

Burfimgi, pf thpI^S R the ulm ; its fibres diverge from their origin, the upper ones 

being directed trai^versely, the lower obUquelyt inwards. 
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Relations. By its superficial surface with a strong fascia derived from the Triceps. 

By its Seep surface^ with the elbow-joint, the orbicular ligament, the ulna, and a 
small portion of the Supin&tor brevis. 

PosTEiuoR Brachial Region. (Fig. 179.) 

Dejp Layer. 

Supinator Brevis. Extensor Primi Iriternodii Pollicis. 

Extensor Ossis Metacarpi Pollicis. Extensor Scenndi ln.ternodii Pollicis. 

Exhuisor Iiidicis. 

The Stipinator Hrevis is a })road muscle, of a hollow cylindrical form, curved 
I’ound the upper third of tlie radius. It arises from the external condyle oF the 
luimerus, from the external lateral Hgsiment of the elbow-joint, and the orbicular 
ligament of the radius, ^from the ridge on the ulna which ^runs oblicpiely down- 
wards from the posteiioi* extremity of the lesser sigmoid cavity, from the triangular 
depi^ssion in front of it, and from a tendinous expansion which covers the surfacie 
of the muscle. TJie muscle suii-ounds the up|>er part of the radius : the upper 
fibres forming ii sling-like fasciculus, which encircles the neck of the radius above 
the tuberosity, and is attached to the b%ck part of its inner surface ; the nuiJdle 
jgbres are attached to the oiiter edge of the bicipifartubm'osity ; the lower fibres to 
the olilique line of the radius, as low down as the insertion of the Pronator radii 
teres. This muscle is pierctnl liy the posterior interosseous nerve. 

Relations. By its superficial surface, with the superhcml Extensor and Supinator 
muscles, and the radial vessels and nerve. By its Seep surface, with the cd bow- 
joint, the interosseous iinnubrane, and the radius. 

The Extensor Ossis Metacarpi Pollicis is the most external and the largest of the 
deep Extensor muscles : it lies immediately below the Supinator brevis, with wliicli 
it is sometimes uiiitfjd. It arises from the p<)steri()r surface of the shaft of tlu^ 
ulna below the insertion of the Anconeus^ from the interosseous ligfiment, and from 
£Keriiiiddle third i)f the ])Osterior surface of the shaft of the radius. Passing 
obliquely downwards and outwards, it terminates in a tendon w hich runs through 
a groove on the oui/or side of the styloid process of the I’adius, accompanied by the 
tendon of the Extensor primi iiiternodii j)ollicis, and is inseilod into the base of 
the metacarpal bone of the thumb. 

Relations. By its superficial s^irfac(\ with the Extensor communis digitoiuin, 
Extensor minimi digiti, and fascia of the foi-earm ; and with the bTanches of the 
jjostcrior iiiterasseous artery and neiwe which cioss it. By its deep surface, witli 
the ulna, interosseous membrane, radius, the tendons of the Extensor carpi radialis 
longiur and brevior, which it crosses obliquely ; and, at the outer side of the 
with the radial vessels. By its upper border, with the Supinator brevis. By its 
lower border, with the Extensor pnmi internodii pollicis. 

Tlie Extenmyr Primi Internodii Pollicis, the smallest muscle of this grou]), lies on 
the inner side of the ]>receding. It arises fiom the posterior vsurfiice o^tlye. shaft of 
the radius, below the Extensor ossis ‘metacaiqu, and from lihe Interosseous membrane. 
Its dTrectibn is similar to that of the Extensor ossis metacarpi, its tendon passing 
through the same groove on the outer side of the styloid process, to be inserted 
into the base of the tii st jihalanx of the thumb. 

Relations^ The same as tliose of the Extensor ossis metacarpi pollicis. 

The Exte'nsor secundi Internodii Pollicis is much larger than the preceding 
muscle, the origin of wliich it paitly covers in. It arises from the* poster jar su^^^ 
of the shaft of the ulna, below the oi’igin of the ExtensoF ossis metacarpi pollicis, 
and from iLe interosfce()us membrane. It terminates in a tendon which passes 
through a separate o6mpai*tment in the annular ligament, lying in a narrow oblwjue 
groove at the back part of the lower end of the radius. It then crosses obliquely 
the Extensor tendons of the carpus, being sepamted from the other. Extensor ten- 
dons -of^tbe^ by in which the r^al ar^^ found; 

and is imlly inserlScTmto the }jsxse of thlTI^t phalanx of the thumS. 
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Relations, By its superficial surface with the sarae parts as the Extensor ossis 
metacarpi pollicis. By its deep surface, with the ulna, inteross^us membrane, 
radius, the wrist, the radial vessels, and metacarpal bone of the thumb. 

The Extevmor Indicis is a narrow elongated muscle, placed on the inner side of, 
and parallel with, the preceding. It arises from the posterior surface of the shaft 

of the ulna, below the origin 
179. — Posterior Surface of the Forearm. Beep Muscle.‘=«. of the Extensor secundi inter*' 

nodii pollicis and from the 
intermsseous membrane. Its 
tendon passes with the Ex- 
tensor communis digitorum 
through tlie siime canal in the 
annulai‘ ligament, and subse- 
rpiently joins that t/endon of 
the^ Extensor communis which 
belongs to the index linger, 
opposite the lowta* end of 
the (‘oiresponding metaeaipal 
lx)ne, lying to tlie ulnar side 
of the tendon from the common 
Extensor. It is finally in- 
seiteil into the second and 
third })halanges of the index 
finger in the manner already 
described. 

Jivlaliims, They arc simi- 
lar to those of till', preceding 
muscles. 

Nerves, The Supinator 
longiis, Extemsor carpi radialis 
longior, and Anconeus, aie 
supplied by l)ranches from the 
musculo-spiml nerve. The 
remaining muscles of the ra- 
dial and ]K)sterior brachial 
legions, by the posterior iu- 
tei-osseous nerve. 

Actions, Tlie muscles of 
the radial and posterior bra- 
chial regions, which comprise 
all the Extensor «and Supina- 
tor muscles, act upon the fore- 
arm, wrist, fftid hand; they 
am the direct anhigonists of 
the Pronator and Flexor 
muscles. The Anconeus as- 
sists the Triceps in extending 
the foreaini. The Supinator 
longus and bi^evis are the 
supinators of the forearm and 
hand : the former muscle more 
especially acting as a supina- 
tor when the limb is pronated. 
When supination has been 
produced, the Supinator lon- 
giis, if still continuing to act, 
Hexes the foreariii. Ex- 
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tensof carpi radialis longior and brevier, and Extensor carpi nlntiris muscles, are the 
Extensors of tlje wrist; continuing their action, they serve to extend the foi*earm 
upon the arm ; they are the direct antagonists of the Flexor caipi radialis and 
ulnaris. The common Extensor of the fingers, the Extensors of the thumb, and 
the Extensors of the index and little fingers, serve to extend the phalanges into 
which they are insei'ted ; and are the direct antagonists of the Flexors. By 
continuing their action, they assist in extending the forearm. The Extensors 
of the thumb, in consequence of the oblique direction of their tendons, assist in 
supinating the foimrm, when the thumb has been drawn inwards towards the 
palm. 

Muscles and Fasciae of the Hand. 

DisHoction (fig. 1 72). Malte a transverse incision across the front of the wrist, and a second 
acros.s the heads of the metacarpal hones : connect the two by a vertical incision in the 
middle line, and continue it through the centre of the middle finger. The anterior and 
jx)8terior annular Jiganients, and the palmar fascia, should theu be dissected. 

Tho Anterior Annular JAijanient is a strong fibrous band, which arches over 
the carpus, converting the deep groove on the front of the carpal bones into a canal, 
beneath which pass the floxor leiidons of the fingers. It is attached, internally, to 
the pi sifor m bone, and unciform juocess oLthe unciform and externally, to the 

tubero^y of the sciij>hoid, and ridge on tfie trapezium. It is continuous, above, 
with the deep fascia of the forearm, and below, with the palmar fiiscia. It is ^tossed 
by the ulnar vessels and nerve, and tho cutaneous branches of the median and ulnar 
nerves. It has inserted into its upper and inner part the tendoTii of the Palmaris 
longus and part of the tendon of the Flexor carpi radialis ; and has, arising from it 
telow, the small muscles of the thumb and little finger. It i s f)ierce d by thp tendon 
of the Flexor cai’pi radialis ; and, beneath it, pass the tendons of the Flexor sub- 
liinis and profundus digitorum, the Fh'.xor longus pollicis, and the median nerve. 
One largo synovial membrane encloses all the tendons as they pass beneath this 
ligament. It surrounds the tendons for some distance in the 1‘orearm and also in the 
palm of the hand. It presents two jn’olongJitions ; 9ne is continuous with the sheath 
of the tendon of tho Flexor longus pollicis, the other with that of tl^e little finger. 

The Poster Annular Li- 
g ament is a strong fibrous 
band, extending transversely 
acioss the l>ack of tlie wrist, 
and continuous with the fascia 
of the forearm. It forms a. 
sheath for the f*xtensor ten- 
dons in their passage to the 
fing€»rs, being atta ched, iiiter - 
nally, to the ulna.,, the cunei- 
form and jnsiform Jiqnes, and 
j)aj mar fascia, 'f' extern a 1 1 y , to 
the of the ratdius : ami, 

in its passage aciross the wrist, 
to the el evated ridges on the 
posterior suiSce of the radius. 

It presents six compartments 
for the passage of ten<Tons, 
each of which is lined by a 
sepimte synovial membrane. Tliese arc, from without inwai*ds — t , On 
side of the styloid process for the kmdons of the Extensor ossis metacarpi, and Ex- 
tensor priini internodii pollicis, 2. Behind the styloid process, for the tendons of 
the Extensor carpi radialis longior and brevier. 3. Opposite the outer^ side ox the 
posterior surface of the radius, for the tendon of the Extensor secundi internodii 
pollicis. 4. To the inner side of the latti^r, for the tendons of the Extensor 
conlixtunis digitorum, and Extensor indicis. 5. For the Extensor lalniini digiti, 


180, — Transverse Section through the Wrist, 
showing the Annular Ligaments and the Canals 
for the Passage of the Tendons. 
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opposite the interval between the radius and ulna. 6. For tlie tendon of the Ex- 
tensor cai'pi ulnaris, grooving* the hack of the ulna. Tlie synbvlar^^m^^ 
lining these sheaths are usually very extensive, I’eacliing from above the annular 
ligament, down upon the tendons almost to their insertion. 

The palmar fascia forms a common sheath which invests the muscles of the 
hand. It consists of a central and two lateral portions. 

The central portion occupies the middle of the palm, i.s triangular in shape, of 
great strength ami thickness, and binds down the tendons in this situation. It is 
narrow above, being attached to the lower mai'gin of the annular ligament, and 
T’ece^as the expanded tendon of the Palmaris longus muscle. Below, it is broad 
and oxpamled, and opposite the heads of the metacarpal l>oues divides ink) four 
slips, for the four fingers. Each slip subdivides into two {)i‘ocesses, which enclose 
the tendons of tlie Flexor muscles, and are attached to the sides of tlie first j)halanx, 
and to the anterior ligament ; by this arrangement, four acclaw are formed, umler 
whicli the Kh*xor tendons pass. The intervals left, in the fascia, helwauai the four 
fibrous slips, ti*ansmit tho digital vessj^ls and nerves, and the tendons of the 
l^umbrica-les. At the points of di\ ision of the ]>almar fa.S(;ia into the slips above 
meiitioncil, numerous strong transverse fiU*es bind the sej>a.rate processes together. 
The palmar fascia is intimately adherent to the integument ))y numerous fibrous 
Ijaiuls, and gives origin l)y its inner margin to the Palmaris brevis ; it covers tlui 
superficial palmar arch, the tendons of the flexor muscles, and tin; branches of tho. 
median and ulnar nerves ; and on each side it giv^es off a vertical Si^ptuin, which is 
(continuous with tlie interosseous aponeurosis, and separates tin? lateral A*om the 
middle palmar group of muscles. 

'Fhe latercd portions of tho palmar fascia are thin fibrous layei’s, which cover, 
on the radial side, tlie muscles of the ball of the thumb ; and, on the ulpar side, 
the muscles of the little finger; they are continuous with the dorsal fascia, ami in 
the palm with the middle portion of the palmar fascia. 

Mosca.Es OP THE Hand. 

The Muscles of the hand ai‘e subdivided into tlnw groups. — i. Those of thci 
thumb, u Inch occupy tla^ ludial side. 2. Those of the little finger, which occupy 
the ulnar sidft 3. Those in the middle of the palm and between the interosseous 
spaces. 

IIadiae Becjton. (Fig. tcSi.) 

Muscles of the TJmmh. 

Abductor Pollicis. 

Opponens PollicLs (Plexor Ossis Metaearpi). 

Flexor Brevis Pollicis. 

Adductor Pollicis. 

The Abductor Pollicis is a thin Hat muscle, placed immediately btoeath the 
integument. It ari.ses from tlie ridge pf tli e os trapezium and anrfular ligament ; 
and, passing outwards and downwards, is inserted by a thin flat tendon into tho 
radial side of the base of the fii^st phalanx of tlie thumb. 

Iteiaiions. with the palmar fascia. By its deep sur- 

face, with the Opponens pollicis, from which it is separated by a thin aponeurosis 
Its inner border is separated from the Flexor brevis pollicis by a narrow cellular 
interval. 

The Opponens Pollicis is a small tn’angular mustile, placxjd beneath the pre- 
ceding. It arises from the palmar surface of the trajieziiim and annul;^’ Jigaineiit, 
passes downwards and outwards, and is inserted into the whole length of the 
metacarpal bone of the thumb on its radial side. 

Relations, By its superficial surface, with the Abductor pollicis. By its deep 
surface, with the trapezio-mebicarpal articulation. By its i 7 mer border, with the 
Flexor brevis pollicis. 

The Flexor Brevis Pollicis is much larger than either of tire two preceding 
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innaeles, beneath which it is placed. It consists of two portions, in the interval 
between which .lies the tendon of the Flexor longus pollicis. The anterior and 


iSi. — Muscles of the Left Hand, Palmar Surface. 



more suj)erficiaL .p.Q^ti()u aiises from the trapezium and outer twp^ thirds of the 
anuiila^V ligament ; the deeper portion from the tra pezo id, os magnum, ba^ of 
the thii‘d motaei^ (or seqond and third) and ^eath of the tendon of the 

Flexor carpi jcadialis. The two portions are united by a bundle of fibres, which 
pass behind the long flexor, and are inserted one on either si<Je of the base of the 
of t^ the outer portion being jdined with the Abdu<%r, and 

the innw with the Adductor. A sesamoid bone is developed in each tendon as it 
pas^ across the metacarpo phalangeal joint. 

Mplo^io7i8. By its superjicial with the palmar fascia. By . its deep 
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gurfacej with, the Adductor pollicis,. and tendon of the Flexor^ carj>i radialis. By 
its external surface^ with the Opj>onen8 ptdlicis. By its hUerncd mrface, witli 
the tendon of the Flexor longus pollicis. 

The Adductor Pollicis (fig. 177) is the most deeply-seated of this group of 
muscles. It is of a triangular form, arising, by its broad base, froni the wh^e 
length of the metacarpal boim of jthe middle finger on its palmar surface; ti e 
fibres, proceeding outwardly converge, to be inserted with the inner tendon of the 
Flexor brevLs pollicis, into the ulnar side of the base of the fiivst phalanx of the thumb, 
ami into the internal sesamoid bone. 

Relations, By its superficial surface^ with the Flexor brovus pollicis, the tendons 
of the Flexor profundus and the Lumbricirles. Its deep surface covei*s the first 
two interosseous spaces, from which it is separated by a strong riponeurosis. 

Nerres, The Abductor, Opponens, and outer head of the Flexor brevis pollicis, 
are supplied by the median nerve ; the inner head of the Flexor brevis, and the 
Adductor pollicis, by the ulnar nerve. 

Actions, The actions of the muscles of the thumb are almost sufliciently indi- 
cated by their names. Tliis segment of the hand is provided with three Extensors — 
an Kxtensoi* of the metacarpal bone, an Extensor of the first, and an Extensor of 
tlie second phalanx ; these occupy the dorsjil surface of the forear’m and hand. 
There anj, also, three flexors on the palmar surface — a Flexor of tluj metacarpal 
bone, the Flexor ossis metacarpi (Opponens pollicis), the Flexor brevis pollicis, 
and the Flexor longus pollicis ; there is also an Abductor and an Adductor, 
These muscles give to the thumb its extensive range of motion. 

Ulnau Region. (Fig. i8t.) 

MV'Scles of the Little Fimjer, 

Palmaris Brevis. Fioxor Brevis Minimi Digiti. 

Abductor Minimi Digiti. Opponens Minimi Digiti (Flexor Ossis Mi^hicariu). 

The Ralmavis Brevis is a thin quadrilateral muscle, placed l)eiieath the inttgu- 
ment on the ulnar side of* the hand. It arises by tendinous fasciculi, from the 
annular ligament and palmar fascia ; the fioshy fibres pass horizontally inwards 
to be inserted into the skin on the inner bord^^r of the palm of the hand. 

Relations, ■ fey its supiificial surface.^ with the integument to which it is inti- 
mately adherent, especially by its inner extremity. By its deep surface^ with 
the inner portion of the palmar fascia ; wliich separates it from the ulnar vessels 
and nerve, and from the muscles of the ulnar side of the hand, 

Tlio Abductor Minimi Diejiti is situated on the ulnar border of the palm of the 
liaiid. It aris(\s from the pisiform bone, and from an exj)ansion of the tendon of 
the Plexor carpi ulnaris ; and terminates in a flat tendon, whicli is inserted into the 
ulnar side of the base of the tirs|^)hal;inx of the little linger. 

Relations, By its superficial surface, with the inner portion of the palmar 
fascia, and the Palmaris brevis. By its detp surface^ with the Plexor ossis meta- 
carpi. By its inner border^ with the Flexor brevis minimi digiti. 

nie Flexor Brevis Minimi Digiti lies on ^the same plane as the pi eced ing 
muscle, on its radial side. It arises from the tii> of the unciform process of the 
unciform bone, and anterior surface of the annular ligament, and is inserted into 
the base of the fii^st phalanx ..gi. tto finger, with the preceding. It is separated 
from the Abductor at its oiigin, by the deep branches of the vilnar artery and 
nerve. This muscle is sometimes wanting; the Abductor is then, usually, of 
large size. 

Relations, By its superficial surface^ .with the internal portion of the palmar 
fascia, and the Palmaris brevis. By its deep surface^ with the Opponens. 

The Opponens Minimi Digiti (fig. 177) is of a triangular form, and placed 
immediately beneath the prececling muscles. It arises from the unciform process 
of the unciform bone, and contiguous portion of the annular ligamenT; Its fibres 
pass downwards and inwards, to l^e inserted into’ the whgle^ lei^h 
carpal bone of the littfe finger, alo ng its 
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^ Relationn, By its- Buperfidal mrface^ with the Flexor brevis, and Abductor 
iuinimi digiti. By its deep surface^ with tlie Interossei muscles in the fourth 
metacarpal space, the metacai*pal bone, and the Flexor tendons of the little 
finger. 

Nerves. All the muscles of this group are supplied by the ulnar nerve. 

Actions. The actions of the muscles of the little finger are expressed in their 
naine^s. The Palmaris brevis corrugates the skin on the» inner side of the palm of 
the hand. 

Middle Palmar Region. 

<<4 

Lumbricales. Interossei Palmares. 

Interossei Domtlas. 

The Lumhricales (fig. i8i) are four small fleshy fasciculi, accessories to the deep 
Flexor musc^le. They arise by fleshy fibres fi*om the tendons of the deep Flexor : 
the first and second, frejm the radial side and palmar surface of the tendons of tlie 
index ami middle fingers ; the third, from the contiguous sides of the tendons 
of the fiddle and ring fingers; and the fourth, from the contiguous sides of the 
tendons of tlie ring and little fingers. They pass forwards^o the radial side of the cor- 
responding fingers, and opposite the m^^ta- 

carpo phalangeal ai ticulation each tendon 182. —The Dorsal Interossei of Left Hand, 
terminates in a broad aponeurosis, which 
is inserted into the tendinous expansion 
from the Extensor communis digitorum, 
coveiing the dorsal aspect of e^h finger. 

The Interossei Muscles are so named 
from occupying the intervals between the 
metacarpal bones. They aVe divided into 
two sets, a doi’sal and palnriar ; the former 
are four in number, one in each mefacar- 
pal space ; the lattei||||(^irec number, lie 
upon the metacarpal bones. 

" The Dorsal Interossei are four in num- 
ber, laiger than the palmar, and occupy 
the intervals between the metacarpal 
bones. They are bijienniform muscles, 
arising by two heads from the adjacent 
sides of the metacarpal bones, but more 
extensively from that side of the meta- 
carpal bone which corresponds to the 
side of the finger in which the muscle is 
inserted. They are inserted into the base 
of the first phalanges and into the apo- 
neurosis of the common Extensor tendon. Between the double origin of each of 
these miiscles is a nari*ow triangular interval, through which passes a perforating 
branch fi*om the deep palmar arch. 

The First Dorsal Interosseous muscle, or Abductor indicia, is larger than the 
others. It is flat, triangular in form, and arises by two heads, separated by a 
fibrous arch, for the passage of the radial artery from the dorsum to the palm of 
the hand. The outer head aiises from the upper half of the ulnar border of the 
first metacarpal bone; the inner head, from almost the entire length of the radial 
l>order of the second metacarpal bone ; the tendon is inserted into the radial side 
of the index finger. The second and tliird dorsal interossei are inserted into the 
middle finger, the former into its radial, the latter into its ulnar side. The fourth 
is inserted into the ulnar side of the ring-finger. 

The FaJmar Interossei^ three in number, are smaller than the Dorsal, and placed ' 
upon the palmar suriace of the metacarpal bones, rather than between them, 
lliey arise from the entire length of the metacarpal bone of one finger, and are 
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183. — The Palmar Interossei of Left Hand, inserted into the side of the base ipf the 

fii'st phalanx and aponeurotic expansion 
of the common Extensor tendon of the 
same finger. 

The fii'st arises fi*om the ulnar side of 
the second metacarpal bone, and is in- 
serted into the same side of thq index 
finger. The second arises from the radial 
side of the fouiiih metacarpal bone, and is 
inserted into the same side of the ring- 
finger. The third arises from the radial? 
side of the fifth metacarpal bone, and is 
insei*ted into the sfime side of the little 
linger. From this accx)unt it may be 
seen, that each finger is provided with 
two Intorossei muscles, with the excep- 
tion of the little finger, in whic;h the 
Abductor muscle takes the place of one 
of the pair. 

Kerves. The two outer Lumbricales 
are supplied by the median nerve; tlie 
rest of the muscles of this group, by the 
iilnfrr. 

AcUom. The Dorsal interossei muscles abduct the fingers from an imaginary 
line drawn longitudinally through the centm of the middle finger ; and the Palraar 
infterossei adduct the fingers towards that lino. They usually assist the Extemsor 
muscles ; but when the fingers are slightly bent, they assist in flexing them. The 
action of the Lumbricales and Internal or Dorsal interossei is said by Hunter to be 
to flex the first phalanges, and extend the last two (works by Palmer, iv, 237); 
and (fieland supports this (* Jouru. of Anat. and Phys.’ Old series, i. 85), M. 
Duchenne gives a different account of the mechanism or^h© extension of the 
fingers and of the action of the Intorossei muscles from that usually accepted. 
According to him, the Extensor communis digitorum acts almost entirely on the 
first phalanges, extension of the second and tJiird phalanges lieing effected by the 
Interossei muscles, which also act to a certain extent as flexors of the first pha- 
langes. This ac^tion of the Interossei is additional to their action in abduction 
and adduction {* Physiologie des Mouvements,’ pp. 261-298).* 

SURGICAL ANATOMY. 

The Student, having completed the dissection of the muscles of the upper extremity, 
should consider the effects likely to be produced by the action ot the various muscles in 
fracture of the bones. * 

In considering the actions of the various muscles upon fractures of the upper extremity, 1 
have selected the most common forms of injury, both for illustration and description. 

Fracture of the clavicle is an exceedingly common accident, and is usually caused by indi- 
met violence, as a fall upon the shoulder ; it occasionally, however, occurs from direct force. 
Its more usu^l situations is just external to the centre of the bone, hut it may occur at the 
sternal or aciramial end. 

Fracture of the mulMe of the clavlde (fig. 184) is always attended with considerable dis- 
placement, the outer fragment being drawn downwai^ls, forwards, and inwards : the inner 

I 

• M. Duebenne's view of the action of these muscles certeinly derives support from the phe- 
nomena observed in lead-palsy and from the results of galWnising the common Extensor and 
the Interossei, as Dr. W. Ogle has been kind enough to point out to me. Thus also in a case 
related by Mr. Hutchinson, in which the ulnar nerve had been divided below the part from 
which the Extensor communis was supplied (and therefore the Interossei were paralysed 
► while the Extensor acted), 'the first phalanges were bent backwards on metacarpal bones ’ 
(extended) ' while the finifmrs were curved into the palm * (second and third^ph^an^ 

London Hospital Reports^ vol. iii. p. 307. 
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fraj^ment slightly upwards. The outer fragment is drawn down by the weight of the ai*ra, 
and the action of tne Deltoid, and forwards and inwards by the Pectoralis uiinor and Sub- 
clavius muscles : the inner fragment is slightly raised by the Sterno-cleido-mastoid, but only 
to a very limited extent, as the attachment of the costo-clavicular ligament and Pectoralis 
major below and in front would prevent any very great displacement upwards. The causes 
of aispkcemeut having been ascertained, it is easy to apply the appropnate treatment. The 
outer fragment is to be drawn outwards, and, together with the scapula, raised upwards to a 
level with the inner fragment, and retained in that position. 

In fra(!ture of the act'omial end of the clavide^ between the conoid and trapezoid ligaments, 
only slight displacement occurs, as these ligaments, from their oblique insertion, serve to 
hold both portions of the bone in apposition. Fracture, also, of the sternal end^ internal 
to the costo-clavicular ligament, is attended 


with only slight displacement, thi|^ ligament 
serving to retain the fragments in close appo- 
sition. 


184. — Fracture of the Middle of the 
Clavicle. 


Fracture of the acromion process usually t 

arises from violence applied to the upper and Mjll 

outer part of the shoulder; it is generally 
known by the rotundity of tke shoulder being 
lost, from the Deltoid drawing the fractured 
portion downwards and forwards ; and the dis- 
placement may easily be discovered by tracing ^ 

the margin of tlie clavicle outwards, when the "^.iV**** ^ ^ 

fragment will be found resting on tlie front * / jT 

and upper part of the head of the humerus. ^ 

In order to relax the anterior and outer fibres 
of the Deltoid (the opposing muscle), the arm 
should be drawn Ibrwards across the chest, ^ 
and the elbow well raised, so that the head 

of the bone may pmss the acromion process f II 

upwards and retain it in its position. ^ A il 

Fracture of the coracoid process is an ex- ^ I 'W 

treniely rare accident, and is usually caused I I 

by a sharp blow on the point of the shoulder. / | 

Displacement is here produced by the com- I 1 

bined actions of the Pectoralis minor, short j || 

head of the Biceps, and Coraco-bracbialis, the i M 

former muscle drawing the fragment inwards, /I if \ 

and the latter directly downwards, the amount // i \ 

of displacement being limited by the connec- 
tion of this process to the acromion by-means 
of the coraco-acromial ligament. In order to 

relax these raiiscles and replace the fitigments in close a{)position, the forearm should be 
fioxed so as to relax the Biceps, and the arm drawn forwards and inwards across tlie chest 
so as to relax the Ooraco-hrachialis ; the humerus should then be pushed upwards against 
the coraco-acromial ligament, and the arm retained in that position. 

Fracture of the anatomical neck of the humerus within the capsular ligament is a rare 
accident, attended with very slight displace- 


ment, an impaired condition of the motions of 185. — Fracture of the Surgical Neck 

the joint, and crepitus. of the iriimerus. 

Fracture of the surgical neck (fig. 185) is , _ 

very common, is attended with considerable /^Sa— 

displace raeirt, and its appearances correspond /. 

somewhat with those of dislocation of the ^ 

head of the humerus into the axilla. The 1 ^ 

upper fragment is slightly elevated under the 
coraco-acromial ligament by the muscles at- 
tached to the greater and lesser tuberosities ; 
the lower frafruient is drawn inwards by the 
Pectoralis major, Latissimus dorsi, and Teres 
major : and the humerus is thrown obliquely 
outwardvS from the side by the Deltoid, and 
occasioually elevated so as to project be- 

neath and in front of the coracoid process. ^ 

The deformity is reduced by fixing the \ % 

shoulder, and drawing the arm outwards and Y ^ 

downwards. To counteract the opposing |\ WW 

i^uacles, and ^to keep the fragments in poM- 

the arvn should be drawn from the side, trfjw 

4!^ pasteboard , splints applied on its four 

fdd^^a lai'ge conicm-shaped pad should h& placed in the axilla with the base turned upwards 
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and the elbow approximated to the aide, and retained there by a broad roller passed* round 
the chest ; the forearm should then be flexed, and the hand supported in fu slin^, care being 
taken not to raise the elbow, otherwise the lower fragment may be displaced upwards. 

In fracture of the shaft, of the htinierm below the insertion of thc^ Pectoralis major, 
Jjatissimus dorsd, and Teres major, and above the insertion of the Deltoid, there is also 
considerable deformity, the upper fragment being drawn inwards by the first^mentiohed 
muscles, and the lower fragment upwards and outwards by the Deltoid, producing 
shortening of the limb, and a considerable prominence at tlio seat of fracture, from the 
fractured ends of the Ixme riding over one another, especially if the fracture takes place in 
an oblique direction. The fragments may be brought into apposition by extension from the 
elbow, and retained in that position by adopting the same means as in the preceding inj ury . 

In fractures of the shaft of the humerus immediately below the insertion of the Deltoid 
the amount of deformity depends greatly upon the direction of the fracture. If the fi’oc- 
ture occurs in a transverse direction, only slight displacement occurs, the upper fragment 
being drawn a little forwards ; but in oblique fracture, the combined actions of the Biceps 
and Brachialis anticus muscles in front, and the Triceps behind, draw upwards the lower 
fragment, causing it to glide over the upper fragment, either backwards or forwards, 
according to the direction of the fracture. Simple extension red\ice»s the def<.)nnity, and the 
application of splints on the four sides of the arm will retain •the fragments in apposition, 
dare should bo taken not to raise the elbow ; but the forearm and hand may lie supported 
in a sling. 

Fracture of the humerus (fig. 186) immediately above the condyles deserve very at tentive 

consideration, as the general appearances cor- 
186. — I racture 0^ the Humerus above respond somewhat 'with those produced by 
the Condyles. sejiaration of the ejiiphysis of the humerus, 

and with those of dislocation of the radius 
and ulna backwards. If the direction of th(*> 
fracture is oblique from above, downwards, 
and foiwards, the lower fragimuit is di'awn 
upwards and backwards by the Brachijilis 
anticus and Biceps in iront, and tlie Triceps 
Iioliind. This injury may bo diagnosed from 
dislocation, by the increased mobility in frac- 
ture, the existence of crepitus, and the fact 
of the deformity btung remedied by exten- 
sion, on the discontinuance of it is 

reproduced. The fige of the patient is of im- 
portance in distinguishing this form of injury 
from separation of the epijihysis. If fractiiye 
occurs in the opposite direction "to that shown 
in the' accompanying figure, the lower frag- 
ment is drawn upwards and forwards, causing 
a considerable prominence in front; and the 
upper fragment projecd-s backwards beneath 
the tendon of the IVicops muscle. 

Fracture of the coro7ioul p?* or ess of tJjji tdna 
is an accident of rare occiu'reiice, and is 
usually caused by violent action of the Brachialis antievus muscle. The amount of dis- 
placement varies according to the extent of the fracture. If the tip of the process only is 
broken off, the fragment is drawn upwards by the Brachialis anticus on a level with the 



coronoid depression of the humerus, end 
187. — Fracture of the Olecranon. the power ot flexion is partially lost- If 

m the process is broken ott* near its root, the 

\ ^ fragment is still displaced by the same 

\ muscle ; at the same time, on extending 

\ the forearm, partial dislocati^^n backwards 

\ of the ulna occurs from the action of the 

\ Triceps muscle. The appropriate treat- 

\ ment would he to relax the Brachialis 

\ anticus by flexing the forearm, and to re- 

\\ tain the fragments in apposition by keeping 

1 * V yX the arm in this position. Union is gene- 

rally ligamentous. 

Fracture of the olecranon proceM (fig. 
Wy ^^7) is ^ more frequent accident, and is 

‘ ^ ^ caused either by violent action of the 

Triceps muscle, or by a fall or blow upon 
point of the elbow, .The detached 
^ fragment is displaced upwards, by the 

^ action of the Triceps muscle, from half 
an indi to two inches ; the prominence of the elbow is consequently lost» and a 4^p 
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is felt at the back part of the joint, which is much increased on flexing the limb. The 
patient at the same time loses, more or less, the power of extending the forearm.^ The 
treatment consists in relaxing the Triceps by extending the limb, and retaining it in the 
extended position by means of a long straight splint applied to the front of the arm ; the 
fragments are thus brought into close apposition, and may be further approximated by draw- 
ing down the upper fragment. Union is generally ligamentous. 

' Fracture of the neck of the radim is an exceedingly rare accident, and is generally 
caused by direct violence. Its diagnosis is somewhat obscure, on account of the slight 
deformity visible : the injured part being surrounded by a large number of muscles ; but 
the movements of pronation and supination are entirely lost. The upper fragment is 
di*awn outwards by the Supinator brevis, its extent of displacement being limiU^ by tlie 
attachment of the orbicular ligament. The lower fragment is drawn forwards and slightly 
upwards by the Biceps, and inwards by the Pronator radii teres, its displacement forwards 
and upwards being counteracted in some degree by the Supinator brevis. The treatment 
essentially consists in relaxing the Biceps, Supinator brevis, and Pronator radii teres 
muscles, by flexing the forearm, and placing it in a position midway between pronation and 
supination, extension having been previously made so as to bring the parts in apposition. 

Fracture of the rndim (^dg. i88) is more 

comthon than fracture of the ulna, on ac- 188. — Fracture of the Shaft of the Radius, 

count of the connection of the former bone 
with tlie wrist. Fracjture of the shaft of 
the radius near its centime may oc(uir freiii 
direct violence, but more frequently from 
a fall forwards, the weiglit of tlie body 
being received on the wiisi and hand. 

The upper fragment is drawn upwards 
by the Biceps, and inwardwS by the Pro- 
nator radii teres, holding a position mid- 
way between pronation and supination, 
and a degree of fulness in the upper half 
of the forearm is thus produced: the 
lower fragment is drawn downwards and inwards towards the tilna by the Pronatnr 
quadratus, and thrown into a state of pronation by the same muscle ; at the same time, the 
Hupinator longu*s, by elevating the styloid process, into which it is inserted, will serve to 
depress the upper end of the lower fragtnent still more towards the ulna. In order to relax 
the opposing muscles the forearm sboiikl be bent, and the limb placed in a position midway 
between pronation and supination ; the fracture is then easily reduced by extension from the 
wrist and elbow : well-padded splints should then be applied on both sides of the 1‘oreanu 
from the elbow to the wrist; the hand being allowed to fall, will, by its own weight, 
Counteract the action of the Pronator quadraius and Supinator longus, and elevate the lower 
fragment to the level of the upper one. 

Fracture of the shaft of the ulna is not a common accident: it is usually caused by 
direct violence. The more })rote(:ted ])osition of the ulna on the inner side of the limb, 
the greater strength of its sliaft, and its indirect connection with the wrist, render it 
less liable to injury than the radius. The fracture usually occurs a little below the middle, 
which is the weakest part of the bone. The upper fragment retains its usual position, 
but the lower fragment is drawn outwards towards the radius the Pronator qiiadratiis, 
producing a well-marked depression at the seat of fracture, and some fulness on the dorsal 
and palmar surfaces of the forearm. The fracture is easily reduced by extension from the 
wrist and forearm. The forearm should be flexed, and placed in a position midway between 
jjronation and supination, and well-pjidded splints applied from the elbow lo the ends of the 
lingers. 

Fracture of the shafts of the radius and ulna together is not a very common accident ; it 
may arise from a direct blow, or from indirept violence. The lower fragments are drawn 
upwards, sometimes forwards, sometimes backwards, according to the direction of the 
fracture, by the combined actions of the Flexor and Extensor muscles, producing a degree 
of fulness on the dorsal or palmar surface of the forearm ; at the same time the two fva<?- 
ments are drawn into contact by the Pronator quadratus, the radius in a state of pronation : 
the upper fragment of the radius is drawn upwai*ds and inwards by the Biceps and Pronator 
radii teres to a higher level than the ulnii; the upper portion of the ulna is slightly 
elevated by the Brachialis anticus. The fracture may be reduced by extension from the 
wrist and elbow, and the forearm should be placed in the same position as in fracture of 
the ulna. ’ 

In the treatment of all cases of fracture of the bones of the forearm, the greatest care 
is requisite to prevent the ends of the bones from being drawn inwards towards the inter- 
oss^us space : if this point is not carefully attended to, the radius and ulna, may become 
anebylosed, and the movements of pronation and supination entirely lost* To obviate this, 
the splints applied to the limb should be well^paddecb so as to, press the muscles down into 
their norm^ situatioti. in the interosseous space, and thus prevent the approximation of the 
filaments. 

Fracture of the lower end of the radius (fig, 189) is usually ccdled Colled fracture^ from 
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the name of the eminent Dublin eurgeon who first accurately described it. It is generally 
produced by the patient falling upon the hand, which receives the entire w'eight of the 
body. This fracture^ usually takes pla^ from half an inch to an inch above the articular 
surface it occurs in the adult; but in the child, befoie the age of sixteen, it is more 
frequently a separation of the epiphysis from the diaphysis. The displacement which is 
prtiduced is very considerable, and nears some resemblance to dislocation of the carpus 
backwards, from which it should be carefully distinguished. The lower fragment is drawn 


189.— Fracture of the Lower End of the Radius. 



upwards and backwards behind the upper fragment by the combined actions of the Supinator 
longus and the flexors and the extensors of the thumb and caiyiis, producing a well-marked 
prominence on the back of the wrist, with a deep depression above it. The upper fragment 
projects forwards, olten lacerating the substance of the Pronator quadrat us, and is drawn 
by this muscle into close contact with the lower end of the ulna, causing a projection on 
the anterior surface of the forearm, immediately above the carpus, from the flexor tendons 
being thrust forwards. This fracture may be distinguished from dislocation by the de- 
formity being removed on making sutHcient extension, when (crepitus may be occasionally 
detei^ted ; at the same time, on extension being discontinued, the parts immediately resume 
their deformed appearance. The age of the patient will also assist in determining whether 
the injury is fracture or separation of the epiphysis. The treatment consists in flexing the 
forearm, and making powerful extension from the wrist and elbow, depressing at the same 
time the radial side of the hand, and retaining the parts in that position by well-padded 
pistol^fthaped splints. 
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The Mnscdes of* the l.owcr Extieinity are subdivided into groups, corrcsjmnding 


with the diflerent regions of the limb. 
Iliac Reij%on, 

Psoas magnus. 

Psoas parvus. 

Iliacus. 

Thigh. 

Anterior Femoral Region* 

Tensor vaginae femoris. 

S^rtorius. 

Vastus extemus. 

Vastus iuteruus. 

Crureus. 

Subcrui'eus. 


Hip. 

Gluteal Region* 
Gluteus maximus. 

Gluteus medius. 

Gluteus minimus. 

Pyrifoi'mis. 

Gemellus superior. 

Obturator interims. 

Gemellus inferior. 

Obturator extemus. 

Quadratus femoris. 

Posterior Femoral Region* 

Biceps. 

Semitendinosus. 

Semimembranosus. 


I'lUemal Femoral Region* 

Gracilis. 

Pectirieus. 

Adductor longus. 

Adductor brevis. 

Adductor magnus. 


Leg. 

Anterior Tihio-fihular Region* 

Tibialis anticus. 

Extensor longus digitorum. 
Extensor proprius polUcis. 

Peroneus tertius. 
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Posterior I'ibio-fihular Region. 
Superficial Layer. 
Oastrocnemius. 

Plautaris. 

Soleus. 

Deep Layer. 

Popliteiis. 

Flexor longus pollicis. 

Flexor longus digitorum. 

Tibialis posticvis. 

Flhular Region. 
Peroneiis longus. 

Peroneus bi*evis. 

Foot. 

Dorsal Region. 
Extensor brevis digitoruin. 


Plantar Region. 
First Layer. 

Abductor pollicis. 

Flexor brevis digitonim. 
Abductor minimi digiti. 

Second Layer. 

Flexor accessorius. 
Lumbricales* 

Third Layer. 

Flexor brevis pollicis. 
Adductor pollicis. 

Flexor brevis minimi digiti. 
Transversus pedis. 

Fourth Layer. 
The Interossei. 


Iliac Region. 

r Psoas Magnus. Psoas Parvus. Iliacus. 

Dmection. No detailed description is required for the dissection of these muscles. On the 
^ removal of the viscera from the abdomen, thoy^are exposed, covered by the peritoneum and 
‘ a thin layer of fascia, the fascia iliaca. 

The iliac fascia is the aponeurotic layer whicdi lines the back pait of tbe 
abdominal cavity, and covers the Psoas and Iliacus muscles throughout their 
whole extent. It is tliin above ; and becomes gradutilly thicker below, as it 
appronelies the femoi’al arch. 

The j)ortion investimj the Psoas is attached, above, to tlie ligamentum arcuatum 
internum ; internally, to the sacrum ; and by a series of arched processes to the 
intervertebral substances, and proiriinont margins of the bodi^ of the vertebrae ; 
the intervals so left, opposite the consti'icted portions of the bodies, transmitting 
the lumbnr arteries and filaments of the sympathetic nerve. Externally^ this 
porti^i^i of the iliac fascia is continuous with the fascia lumbonim. 

The portion investing the Iliacus is connected, externally, to the whole length of 
the inner border of the crest of the ilium ; and internally to the brim of the true 
pelvis, wht^re it is continuous with the periosteum, and receives the tendon of 
insertion of the Psoas parvus, when that muscle exists. External to the femoral 
vessels, this fascia is intimately connected with Poupart's ligament, and is con- 
tinuous with the fascia toinsversalis; but, as the femoral vessels pass down into 
the thigh, it is proh)iiged down behind them, and, passing under Poupart's ligament, 
it forms the posterior wall of the femoral sheath and surrounds the Psoas and 
Iliacus muscles to their termination, and becomes continuous with the Iliac 
portion of tlie fascia lata. Internal to the femoml vessels, the iliac fascia is 
connected to the ilio-pectinoal line, and is continuous with the pubic portion of the 
fascia lata. The external iliac vessels lie in front of tlie iliac fascia, but all the 
branches of the lumbar plexus behind it ; it is separated from tbe peritoneum by a 
quantity of loose areolar tissue. In abscess accompanying caries of the lower part 
of the spine, the matter makes its way to the femoral arch, distending the sheath 
of the Psoas; and when it accumulates in considerable quantity, this muscle be- 
comes absorl^d, and the nervous cords contained in it are dissected out, and* are 
ej^^oaipd in the cavity of the abscess ; the femoral vessels, however, remain intact, 
atad ihe peiitoneum seldom becomes implicated. ^ , 

Bemove this fi^soia, and the muscles of the.iliac. region will be exposed. 
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The Psoas Magnus (fig. 191) is a long ftisiform muscle, placed on the side of 
the lumbar region of the spine and margin of the pelvis. It arises from the sides 
of the bodies, from the corresponding intervertebral substances, and from the front 
of the bliift of the transverse processes of the l ast dorsa l and alLjfcbe lumbar ver- 
teibrse. Tne muscle is connectSinEor'lhe bodies of the vertebrae by five sTips ; each 
slip is attached to the upper and lower margins of two vertebrae, and to the inter- 
vertebral substance between them ; the slips themselves being connected by the 
tendinous arches which extend across the constricted part of the bodies, and 
beneath which pass the lumbar arteries and sympathetic nerves. These tendinous 
arches also give origin to muscfular fibres, and protect the blood-vessels and nerves 
from pressure during the action of the muscle. The first slip is attached to the 
contiguous majgins of the last dorsal and first lumbar vertebra? ; the last to the 
contiguous majgins of the fourth and fifth lumbar, and to the iiit(?rvertebml 
substance. From these points the muscle passes down across the biim of the 
pelvis, and, diminishing gradually in size, passes behiy^d Poupart's ligament, and 
terminates in a tendon, which, after receiving the fibres of the Iliacus, is inserted 
into the Insert frochantciiof the femur. 

In the lumbai* region. By its anterior surface, which is placed behind ♦ 
the peritoiieum, with the iliac fascia, the ligament urn areuatum internum, the 
kidney, Psoas parvus, renal vessels, ureter, spermatic vessels, genito-crural nei ve, 
the colon, and along its pelvic border, with the common and external iliac arteiy and 
vein. By its posterior surface, with the tmnsverse processes of the lumbar vertebi*aj, 
and the Quadi*atus lumborum, from which it is separated by the anterior lamella of 
the aponeurosis of the Transvers«\lis. The anterior crural nerve is at first situated 
In the substance of the muscle, and emerges from its outer border at the lower part. 
The lumbar plexus is sitiuited in the posterior part of tlie substance of the muscle. 
By its inner side, the muscle is in relation with the bodies of the lumbar vertebrae, 
the lumbar arteries, the ganglia of the sympithetic nerve, and their bT‘anch('S of 
communication with the spinal nerves ; the lumbar glands ; tlie vena cava inferior 
on the right, and the aorta on the left side. In the thigh it is in relation, in front, 
with the fascia lata ; behind, with the capsular ligament of the hip, from which it is 
sepamted by a synovial buivsa, which sometimas communicates with the c«ivity of the 
joint through an opening of vaTuible siz(?; by its inner border, with the Pectineus 
and the femoral ariery, which slightly overlaps it ; by its outer border, with the 
anterior crural nerve and Iliacus muwscle. 

The Psoas Parvus is a long slender muscle, placed in fiont of the preceding. 
It arises fiom the sides of the bodies of the last dorsal and first lumbal* vertebi’ce 
and from 4 he inteiveriebral substance between them. It forms a smailT’ flat 
muscular bundle, which terminates in a long flat tendon, inserted into the ilio- 
pectineal eminence, and continuous, by its outer border, wdth the iliac fascia. 
This muscle is often absent, and, according to Oruveilhier, sometimes double, 

Relations, It is covei*ed by the peritoneum, and at its origin by the ligamentum 
areuatum internum ; it rests on the Psoas magnus. 

The Iliams is a flat radiated muscle, whicli fills up the whole of the internal 
iliac fossa. It arises from the i liac fpasa, and inner margin of the crest of the 
iJ^jajDar-r behind, from the ilio-lumbar ligament, and base of the sacrum ;Tii front, 
from the anterior superior and anterior inferior spinous pi'ocesses of the ilium, from 
the notch between them, and by a few fibres from the capsule of the hip-joint, 
The fibres converge to be inserted into the outer side of the tendon of the Psoas, 
some of them being prolonged into the obUg^ij^. }ine which extends frcHu the Igsaei 
t|0 the lir i^a asper a. ' ; 

Relatiom. Within the Pelvis : by its anterior surface, with the iliac fascia which 
separates the muscle from the peritoneum, and Mt^ith the external cutaneous nexwej 
on the right side, , with the caecum ; on the left side, with the rigmoid flexure pi 
the colon. By its sfwrfam, with the iliac fossa. By its inner with 

the Psoas magnus, and anterior crural nerve. In the thigh, it is in by 

its anterior mrface, with the fascia lata. Rectus and Sartorhis ; behind, wjith the 
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capsule of the hip-joint, a synovial buim common to it and the Psoas magnus 
being interposed. ^ 

Nerves, The Psoas is supplied by the anterior branches of the lumbar nerves, 
the lliacus by the anterior crural. 

Ai^ions. The Psoas and Iliacus muscles, acting from above^ flex the thigh upon 
the pelvis, and, at the same time, rotate the femur outwards, from the obliquity of 
their insertion into the inner and back part of that bone. Acting from below, the 
femur teing fixed, the muscles of both sides bend the lumbar portion of the spine 
and pelvis forwards. They also serve to maintain the ei’ect position, by support- 
ing the spine and pelvis upon the femur, and assist in raising the trunk when the 
body is in the recumbent [>osturG. 

The Psoas parvus is a tensor of the iliac fascia. 


Anterior Femoral Reoion. 

Tensor Vaginae Ffemoris. Vastus Externus. 

** Sartorius. Vastus. Internus. 

Rectus. Crureus. 

Subcrurcus. 


Dissection. To expose the muscles and fasciie in this regiouj make an incision along Pou- 
part's ligament, from the spine of the ilium to the pubes, a vertical incision from the centre 
of this, along the middle of the thigh to below the knee-joint, and a transverse incision 
from the inner to the outer side of the leg, at 


the lower end of the vertical incision. The 
flaps of integument having been removed, 
tlie superficial and deep fasciaj should be 
examined. The more advanced student should 
commence the study of this region by an 
examination of the anatotny of femoral her- 
nia, and Scarpa^s triangle, the incisions for 
the dissection of which ave marked out in the 
accompanying flgure. 

Fasciae of the Tiiigit. 

The Superficial fascia forms a con- 
tinuous layer over the whole of the 
lower extremity, consisting of areolar tis- 
sue, containing in its meKshes much adipose 
matter:, and capable of being separated 
into two or more layers, between which 
are found the superficial vessels and 
nerves. It varies in thickness, in differ- 
ent parts of the limb ; in the sole of the 
foot it is so thin as to l>e scarcely demon- 
strable, the integument being clostfly ad- 
herent to the deep fascia beneath, but in 
t he groin it is thicker, and the two lay^ 
a re sepa rated from one another by the 
supeiflcial "ingu^l_glands, the internal 
s sq>henous jvein. and seveml. 
sels. One oif these two layers, the super- 
flcial, is continuous above with the super- 
ficial fascia of the abdomen, the deep 
layer becoming blended with the fascia 
lata, a little below Poupaiii’s ligament. 
Ebe deep layer of superficial fascia , is in- 
Muatoly adherent to the margins of the 
lafAttopus opening in the fascia lata, and 
>i69:^)6d in this latuation by numerous 


190. — Dissection of Low^er Extremity. 
Front Vie'^. 
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Mtt0el6f» of the Iliac and Anterior 
Femoral llegions. 



small blood and lymphatic vessels : hence 
the i^me cr^ibriform fascia , which has 
been applied to.it. Subcutaneous bui'ste 
ai*e found in the superficial fascia* over 
the i>atella, point of the heel, and pha- 
langeal articulations of the toes. 

The deep fascia of the thigh is exposed 
on the removal of the superficial fascia, 
and is named, from its great extent, the 
fascia lata ; it forms a uniform investment 
for tlio whole of this region of the limb, 
but varies in thickness in diffei*ent jmrts ; 
thus, it is thiciker in the upper and outer 
part of the thigh, where it receives a 
fibrous expansidn fi*om the Gluteus maxi- 
mus muscle, and the Tensor vaginie femoris 
is inserted between it^ layers : it is very 
thin behind, and at the upper and inner 
part, where it covers the Adductor muscles, 
and again becomes 8 ti*onger around the 
knee, receiving fibrous expansions from 
the tendon of the Biceps externally, and 
from the Sartorius, Gracilis, Semitendi- 
nosus, and Quadiiceps extensor cruris in 
front. T he fascia lata is attach ed, above, 
to Poup ait ^s ligament, and the ci‘ ea t of the 
ilium ; l^E^ind, to the margin of the sa; 
crum a nd coccyx ; internally, to the pubic 
arcb^ and linea ilio-j^tmea^^'and belo w to 
air the pro minent poin ts aroun d th e kn*^- 
.joint , the of the femur, tubero- 

sities of tjha tibia, and head of the Sbula. 
That portion which invests tUe" Gluteus 
medius (the Gluteal aponeurosis) is very 
thick and strong, and gives origin, by its 
inner suiface, to some of the fibres of 
that muscle; at the upper bondsr^f 
the Gluteus maximus, it divides into two 
layers, the upper of wliich, very thin, 
covers the surface of the Gluteus maxi- 
mus, and is continuous below with the 
fascia lata : the deep layer is thick above, 
where it blends with the great sacro- 
sciatic ligament, thin below, where it se- 
parates the Gluteus maximus from the 
deeper muscles. Prom the inijer surface 
of the fascia lata are given off two strong 
intermuscular septa, .which are attached 
to the whole length of the linea aspera : the 
external and stronger one, which extends 
from the insertion of the Gluteus maximus 
to the outer condyle, separates the Vastus 
extemos in front from the short bead of 
the Biceps behind, and gives partial ori* 
gin to those muscles ; the inner one, the 
thinner of the two, separates the Vastus 
internus from the Adductor unti^les. 
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Besides these, there aie numerous smaller septa, separating the individii:)! muscles, 
and erfelosing each in a distinct sheath. At the upper and inne r paiii of the tbigb> 
a a large ov al-shaped apert ui^ is observed after 

the supei^cial fascia has been cleared off: it transmits the internal saphenous 
vein, and other smaller vessels, and is termed the sap^novs open/ifm . In order 
more correctly to consider the mode of formation of^ this ap^^ure^ la ta 

is described as consisting, in this part of the thigh, of two portions, an iliacL por* 
tion, and a p ubic p action. ^ 

The is all that part of the fascia lata on the cuter side of the* 

Sj^phenous opening. It is attached, externally, to the ci'est^ the ilium, and its 
anterior superior spine, to the whole length of Poupart^s ligame nt, a s far inte riMtlly 
as the spine bf^the pubes, and to the pectineal^line in coi^nction with Grimbemat’s 
ligament. From the spine of the pubes, it is reflected downwards and outwards, 
forming an arched margin, the s uperi or cornu, or outer boundary of the saphenous 
opening ; this margin oveMies, and’ is ac^eren F to "the ante rior layer of the^shieath 
of the femoi*^! vessels : to its edge is attached the cribriform fascia, and, below, 
it is continuous with the pubic portion of the fascia lata, 

Tlie /iss/iic is situated at the inner side of the saphenous opening ; at the 

I lower margin of this aperture it is continuous with the iliac portion; traced 
'upwards, it is seen to cover the surface of the Pectineus muscle, and passing 
^behind the sheath of the femoral vessels, to which it is closely united, is* coii- 
'tinuous with the sheath of the Psoas and Iliacus muscles, and is finally lost in the 
fibrous capsule of the hip-joint. This fascia is attacheil above to the pectineal line 
front of the insertion of the aponeurosis of the external oblique, and internally 
:to the margin of the pubic arch. From this description it may be observed, that 
the iliac portion of the fascia lata passes in front Of the femoral vessels, and the 
1 pubic portion behind them, so that an apparent aperture exists between the two, 

I through which the internal saphenous joins the femoral vein.^ 

^ The fascia should now be removed from the surface of the muscles. This maybe effected 
by pinching it up between the forceps, dividing it, and separating it from each muscle in the 
course of its fibres. 

The Tensor Vagince Femoris arises from the anterior.part of the oi;terJ[ip of the 
crest of the ilium, and from the outer surface of the anterior superior si>inou8 process, 
between~tEe Oiute medius and Sartorius. Ijb is inserted into the fascia lata about 
one-fburth down tha Qiiter side of the thigh. Fi-om the point of insertion the fascia 
is continued downwards to the head of the tilpa as a thickened band, the jlio- 

Relations. By its superfioial surface^ with the fascia lata and the integument. By 
its deep surface^ with the Gluteus medius, Rectus femoris, Vastus extemus, and 
the ascending bmnches of the external circumflex artery. By its anterior border y 
with the Sartorius, from which it is sepamted below by a triangular space, in which 
is seen the Rectus femoris. By its posterior border y with the Gluteus medius. 

The Sartorms^ the longest muscle in the body, is flat, narrow, and riband-like : 
it arises tendinous fibies from the anterior superior spinous process of the 
ilium and the upper half of the notch below it, passes obliquely across the upj^r 
and anterior part of the thigh, from the outer to the inner side of the limb, then 
descends vertically, as far as the inner side of the knee, passing behind the inner 
condyle of the femur, and terminates in a tendon, which, curving obliquely for- 
wards, expands into a broad aponeurosis, insei*t€'d into the up ggr pa rt of the inner 
surface of the shaft of the tibia, nearly as far forwards as the crest, Thif expan- 
sion 7s inserted behind tKe'^'attachment of the Gracilis and Semitendinosus, 
but sends a process over these tendons, to be inserted in front of them. An 
ofbet is deriv^ from the upper margin of this aponeurosis, which blends With the 
/^ifib3e<ous capsule of the knee-jpmt, and another, given off ftom its lower border, 
wit^ fascia on the inner side of the leg. The relations of this muscle to 

These parts wiU be again more particularly described with the anatoniy of Hernia, 
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the femoral artery should be carefully exapoined, as its inner border forms the chief 
guide igijbying the artery. In the upper third of the thigh ^ it forms tho^ outer 
side of a triangular spaee, Scarpa’s triangle, the inner side of which is formed by 
the Adductor loxjgus, and the basQ, turned upwards, by Poupart's ligament; the 
femoral artery paeseB perpendicularly through the middle of this space from its 
base to it» apex. In the middle third of the thigh, the femoral artery lies first 
along the inner border, and then behind the Sai'torius. 

Meldiions. By its superficial surface^ with the fascia lata and integument. By 
its deep sutfiacCf vrith. the Iliacus, Psoas, Rectus, Vastus internus, anterior crural 
nerve, sheath of the femoral vessels, Adductor longus, Adductor maguus, Gracilis, 
long saphenous nerve, and internal lateral ligament of the knee-joint. 

TUlxe Quadriceps extensor includes the four remaining muscles on the front of 
the thigh. It is the gi*eat Extensor muscle of the leg, forming a large fleshy mass, 
wliich covers the front and sides of the femur, being united below into a single 
tendon, attached to the tibia, and above subdividing intd separate portions, which 
have received distinct names. Of these, one occupying the middle of the thigh, con- 
nected above with the ilium, is called the Hectus feftioris, from its straight course. 
The other divisions lie in immediate connection with the shaft of the femur, 
which they cover from the condyles to the trochanters. The portion on the outei* 
side of the femur is termed the Vastus externus ; that covering the inner side, the 
Vastus internus ; and that covering the front of the femur, the Crureus. The two 
latter portions are, however, so intimately blended, tis to form but one muscle. 

The Eectus Femoris is situated in the middle of the anterior region of the thigh ; 
it is fusiform in shape, and its superficml £bres ai*e arranged in a bipenniform 
manner, the deep fibres running straight down to the deep aponeui‘08is. It arises 
by two tendons : one, the straight tendon, or short head, from the anterior inferior 
spinous process of the ijium; the flattened, and curves outwards, to Ije 

attacliM^ jrg*TOve above the brim of tlie.acetabulum ; this is the reflected tendon^ 
or long head, of the Rectus ; it unites with the straight tendon at an acute angle, 
and then spreads into an aponeurosis, from which the muscular fibres arise.^ The 
muscle terminates in a broad and thick aponeui*osis, wliich occupies the lower two- 
thirds of its posterior surface, and gradually becoming narrowed into a flattened 
tendon, is inseijted into the-patella in common with the Vasti and Crureus. 

Relations, By its superficial surface^ with the anterior fibres of the Gluteus 
minimus, the Tensor vagina? femoris, Sai’torius, and the Psoas and Iliacus ; by its 
lower three-fourths, with the fascia lata. By its posterior surfaccy with the hip- 
joint. the oxtemsd cimxinflcx vessels, and the Crureus and Vasti muscles. 

The three remaining muscles have been described collectively by some anatomists, 
separate from the Rectus, under the name ,of the Triceps extensor cruris. In order 
to expose them, divide the Sai*torius and Rectus across the middle, and turn them 
aside, when the muscles in question will ho fully brought into view. 

The Vast'i/s externus is the largest part of the Quadriceps extensor. It arises by 
a broad aponeurosis, which is attached to the tubercle of th^femur, to the antiu’ior 
border of th e great trochanter, to a hoiizontal ridge, on its outer surfac^e, to a rough 
, li ne from the trochanter major to the linea aspera, and to the whole 

length. o/J^he outer Up aspera; this aponeurosis co\ei'S the upper 
three-fourths of the muscle, and from its inner surface many fibres arise. A few 
'additional# fibres arjse from the tendon of the Gluteus maxim us, and from the 
external intermuscular septum between the Vastus externus, and short head of 
the Bleeps. The fibres form a large fleshy mass, which is atiteiched to a strimg 
aponeurosis, placed on the under surface of the muscle at its lower part ; this 
becomes contracted and thickened into a flat tendon, w^hich is inseried into the 
o uter border of the patella, « blending with the great extensor tendon. 

• Mr. W. R. WiUiamTih an interesting paper in the Joum, of Armt. md ffiys. vol. xiii. 
p. 204, points out that the reflected tendon is the real origin of the muscle, and is alone 

E terit in early foetal life. The direct tendon is merely an accessory band of condensed 
ia. The paper will well repay perusal, though in some particulars, I tnink^ the description in 
the text inore generally accurate. (Ed.) . 
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Relations, By its superjidal surface^ with the Rectus, the Tensor vaginse 
femoris, the fascia lata, and the Gluteus maximus, from which it is separated by a 
synovial bursa. By its deep surface^ with the Crureus, some lalihge tranches of the 
external circumflex artery and anterior crural nerve being interposed. 

The Vastus Intemus and Crureus are so inseparably connected together, as to 
form but one muscle, as which it will be accordingly described. It is the smallest 
portion of the Quadriceps extensor. The anterior portioii^of it, wvered by the 
Ilectus, is called the Crui’eus ; the internal portion, which lies immediately teneath 
the fascia lata, the Vastus intern us. It arises by an aponeui*osis, which is attached 
jito the lower part of the line that extends from the inner side of the neck of the 
jfeinnr to, the linea aspera, from the whole length of the inner lip of the linea aspera, 
ijand internal intermuscular septum. It also arises from nearly the whole of the 
internal, anterior, and external surfaces of the shaft of the femur, limited, above, 
by the line between the two trochanters, and exteiaj^ng, below, to within the lower 
fourth of the bone. FrOai these different origins, the fibies converge to a broad 
aponeurosis, whidi covers the anterior surface of the middle portion of the muscle 
(the Crureus), and the deep surface of the inner division of the muscle (the Vastus 
intemus), and which gi*adiially narrows down to its insertion into the patella, wher e 
it blends with the other poi‘tions of the Quadriceps extensor. The muscular fibres 
of the Vastus intemus extend louver down than those of the Vastus externus, so 
that the capsule of the joint is less covered with muscular fibres on the outer than 
on the inner side. 

Relaiii.ns. By its superficial surface^ with the Psoas and Iliacus, the Rectus, 
Sartoriiis, Pectineus, Adductors, and fascia lata, femoral vessels, ai d sajihenous 
ner ve. By its deep surface^ with the femur, Suberureus, and synovial membrane of 
the knee-joint. 

The student will observe the striking analogy that exists between the Quadriceps 
extensor and the Triceps muscle in the upper extremity. So close is this sim - 
larity, that M. Cruveilhier has described it under the name of the Triceps femoralis. 
Like the Triceps brachialis, it consists of thr^e distinct divisions, or heads : a middle 
or long head, analogous to the long head of the Triceps, attached to the ilium, 
and tw^o other portions which may he called the external and internal heads of the 
Triceps femoralis. These, it will be noticed, are strictly analogous to the outer 
and inner heads bf the Triceps brachialis. 

The tendons of the diflerent portions of the Quadriceps extensor unite at the 
lower part of the thigh, so as to form a single strong tendon, which is inserted 
into the upper part of the patella. More properly, the patella may be regarded as 
a sesamoid bone, developed in the tendon of the Quadriceps; and the ligament urn 
patells 0 , which is cxjntiriued from the lower part of the patella to the tuberosity of the 
tibia, as the proper tendon of insertion of the muscle. A synovial bursa is inter- 
posed between the tendon and the upper part of the tuberosity of the tibia. From 
the^tendons corTesponding to the Vasti, a fibrous prolongation is derived, which is 
attached below to the upper extremities of the tibia and fibula, and which ser ves 
to protect the knee-joint, being strengthened on its outer side by the fascia lata. 

The Suherunus is a small muscle, usually distirv^t from the Cr ureus, but occa- 
sionally blended with it, which arises from the anterior surface of the lower part 
of the shaft of the femur, and is inserted into the upper part of the synovial pouch 
that extends upwards from the knee-joint behind the patella. 1^ sometimes consists 
of two separate muscular bundles. 

Kerws, The Tensdr vaginse femoris is supplied by the superior gluteal nerve ; 
the other .muscles of this region, by branches from the anterior crural. 

Actions, The Tensor vaginae femoris is a tensor of the fhscia lata; continuing 
its action, the oblique direction^ of its fibres enables it rotate the th^h inwards: 
lu the erect posture, actiiig from below, it will sei’ve to steady the pelvis upon the 
head of the femur. TSie Sartorius flexes the leg upon the thigh^ an<i|^ continuing 
to flexes, the thi|^ upcm the pelvis, at the same time drawini^^^i^e^^^^ inwards, 
so ai to cross one leg over the other. Taking its fixed the leg, it 

flexes the i>elvis upon the thigh, and, if one muscle acts, assists in rotating the 
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pelvis. The Quadriceps extensor extends the leg upon the thigh. Taking its 
fixed point from the leg, as in standing, this muscle will act upon the iemur, 
supporting it perpendicularly upon the head of the tibia, and thus maintaining the 
entire weight of the bod}\ The Rectus muscle assists the Psoas and Iliacus, in 
supporting the i^elvis and trunk upon the femur, or in bending it forVards. 


192. — Muscles of the Internal 
Femoral Region. 



Internal Femoral Region. 

Gracilis. 

Pectineus. 

Adductor Longus. 

Adductor Brevis. 

Adductor Magnus. 

Dissection, These muscles are at once ex- 
posed by removing the fascia from the fore 
part and inner side of the thigh. The limb 
should be abducted, so as to render the muscles 
tense, and easier of dissection. 

The GracUin (figs. 191, 194) is the most 
superficial muscle on the inner side of 
the thigh. It is thin and flattened, broad 
above, narrow and tapering l>elow. It 
^^es by a thin aponeurosis between two 
and three inches in breadth, from the 
inner margin of the ramus of the pubes 
and ischiuniit^. The fibres pass vertically 
downwards, and terminate in a rounded 
tendon which passes behind the internal 
condyle of the femur, and curving round 
the inner tuberosity of the tibia, becomes 
flattened, and is i nserte d into the upper 
jmrt of the inner surface of the s fe^ft of 
th e tibia , below the tuberosity. The ten- 
don of this muscle is situated immediately 
above that of the Bemitendinosus, and 
in front of the tendon of the Sartorius, 
with which it is in part blended. As it 
passes across the internal lateral 
of the knee-joint, it is separated from it 
by a synov ial bjjr^ common to it and the 
Bemitendmosu^B muscle. 

Relations, By its superficial surface 
with the fascia lata and the Sartorius t>e- 
low ; the in ternal ,jsaphenQTii^ vein crosses 
it obliqu ely near its lower part, lying 
superficial to the fascia lata. The ante- 
rior cru r al ne ^e emerges between its ten- 
don and that of the Sartorius. By its deep 
surface^ with the three Adductora, and the 
internal lateral ligament of the knee-joint. 

The Pectineus (fig. 191) is a flat quad- 
rangular muscle, situated at ihe^anWior 
part of the upper and inner aspect of 
thigh. Itr arises from the iUo-p^ ti- 

^from the 

oetween the pe ctineal emuj aence axid :B ip|Be 
of- the pn^ , and f rom » ;tap^uBoti8 heo * 
longation of Gunbermt^s I^Bament, iv^hich 
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is attached to the crest of the pubes and is continuous with the fascia covering th^ 
anterior surfacie of the muscle ; the fibres pass downwards, backwards, and outwards, 
to be ^inserted into a rough line leading from the trochanter minor to the linefi 
aspera, 

Relafiontt, -By its anterior surface^ with the pubic portion of the fascia lata, which 
separates it from the femoral vessels and internal sriphenoiis vein. By its posterior 
stirface, with the hip-joint, the Adductor brevis and Obturator extemus mtisclevS, 
the obturator vessels and nerve feeing interposed. By its outer border^ with the 
Psoas, a cellular interval separating them, through which passes the internal circum- 
flex artery. By its inner border^ with the margin of the Adductor longus. 

The Adductor longus^ the most superficial of tlie three Adductors, is a flat 
triangular muscle, lying on the sjime plane as tlie Pectiiieus, with which it is often 
blended above. It apises, by a flat nairow tendon, from tlie fro nt of thejuibes, at 
the angle of junction of the crest with the symphysis ; and soon expands into a 
broad fleshy belly, which, passing downwaids, backwards, and outwards, is inserted, 
by an aponeurosis, into tflo rnirHleJbliird of the lincii aspera, between the Vastus 
internns and the Adductor magnus. 

Relations. By its anterior surface^ witli the fascia lata, and, nc^ar its insertion, 
with the femoral artery and vein. By its posterior surface^ with the Adductor 
brevis and magnus, the anterior branches of the obturator vessels and nerve, an<l 
with the profunda artery and vein near its insertion. By its outer border ^ with the 
Pectineus. By its hiner border, with tlio Gmcilis. 

The Pectineus and Addiudor longus should now be divided near their origin, and turned 
downwards, when tiio Adductor brevis and Obturator extern us will bo exposed* 

The Adductor Brevis is situated immediahdy behind the two pt*eceding muscles 
It is somewhat triangular in form, and ai'istss by a naiTow oiigin from the oiiter 
surface of the descending ramus of the pubes, between the Gracilis and Obturator 
extomus. Its fibres, passing backwards, outwards, and downwards, are inserted, 
by an aponeurosis, into the up[>er part of the linea aspera, immediately behincl the 
Pectineus and upper part of the xVdduetor longus. 

Relations. By its anterior surface,, with the Pectineus, Adductor longus, and 
aiitf^rior bran dies of the obturator vessels an<l nerve. By its posterior surface, 
with the Adductor magnus, and posterior branches of the obturator vessels and 
nerve. By its outer border, with the Obturator extomus, and conjoined tendon 
of the Psoas and Iliacus. By its inner border, with the Gracilis and Adductor 
magnus. This muscle is pierced, near its insertion, by the middle perforating 
branch o f the profunda artery. 

The Adductor hre vis should now }>e cut away near its origin, and turned outwards, when 
the entire extent of the Adductor magnus will be exposed. 

The Add'it.cfor Magnus is a large triangular muscle, forming a septum between 
tha muscles on the inner and those on tlie back of the thigh. It arises from 
a small part of tlie descending ramus of the [mbes, from the ascending ramus of 
the ischium, and from the outer margin and under surfuse of the tuberosity of the. 
ischium. Those fibres which arise from the ramus of the putes arc very short, 
horizontal in direction, and are inserted into the rough line leading from the great 
trochanter to the linea aspem, internal to the Gluteus maximus j those from the 
ramus of the ischium are directed downwards and outwards with different degrees 
of obliquity, to be inserted, by means of a broad aponeurosis, into the ^bolajeng^ 
of the linea asp^a and the upper part of its internal bifurcation below. The 
inteimai porticiTo? the muscle, ednsisting principally of those fibres which arise from 
the tuberosity of the isohium, forms a thick fledhy mass consisting of coaine bundles 
which descend almost veitically, and terminate about the lower third of the thigh 
in a rounded tendon, which is inserted into the tubercle above the inner condyle 
of the femur, beipg conneked by a fibrous expansion to the line leading upwards 
from the tubercle to the linea aspera. Between the two portions of the muscle 
an angular interval is left, tendinous in front, fleshy behind, for the passage of 
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the femoral vessels into the popliteal space. The external portion of tlie mnscle 
is pierced, by four apar^res : the three -aupeiior, for the tlirei^siftTOT ^ perfo rati n n 
arteries; the fourth, for the passage of the profunda. This muscle ^V'es off an 
aponeurosis, which passes in front of the femoral vessels, and joins with the iJ^astus 
internus. 

Relations. 'By its anie.rior surfac.e^ with the Pectineus, Adductor brevis, Ad- 
ductor longus, and the femoral vessels. By its pmterior ai(,rfacf^.y with the gi'eat 
sciatic nerve, the Gluteus maximus, Biceps, Semi tend inos us, and Semimembra- 
nosus. By its superior or shortest border ^ it lies pa.rallel with the Quadratiis 
femoris, the internal circumflex artery passing between them. By its internal or 
longest border y with the Gracilis, Sartoriiis, and fascia lata. By its external or 
atiacheAl border, it is inseiied into the femur behind the Adductor i^revis and Adductor 
longus, which separate it from the Vjistus internus; and in front of the Gluteus 
maximus and short head of the Biceps, which separate it fj*om the Vastus exicrnus. 

Nerves. All the muscles of tliis group arc supjfliod by the obtinator nerve. 
The Pectineus receives additional branches from the ^c^esvsory obturatior and 
anterior crural ; and the Adductor magnus an additional biunch from tlio great 
sciatic. 

Actions. The Pectineus and three Adductors adduct the thigh powerfully ; they 
are especially used m horse exercise, tlie flanks of the horse being grasped between 
the knees by the action of these muscles. In consequence of the obliquity of their 
insertion into the linea aspera, they robite the tliigh outwards, assisting the ex- 
ternal Rotators, and when the limb has been abduct^id, they draw it inwards, 
carryiii" the thigh across that of the opposite side. The Pectineus and Adductor 
lu’evis and longus assist the Psoas and Iliacus in flexing the thigh upon the pelvis. 
In progression, also, all these muscles assist in drawing forwards the hinder limb. 
The Gmcilis assists the Sartorius in flexing the leg and drawing it inwai’ds ; it is 
also an Adductor of the thigh. If the lower extremities are fixed, these muscles 
may take their fixed point from below and act ui)on the pelvis, serving to maintain 
the body in the erect posture; or, if their action is continued, to flex the pelvis 
forwards upon the femur. 


GliTteal Region. 


Gluteus Maximus. 
Gluteus Medius. 
Gluteus Minimus. 
Pyiiformis. 


Gemellus Superior, 
Obturator Internus. 
Gemellus Inferior. 
Obtimator Externus. 


Quadratus Femoiis. 


T>h^ect%on (fig. 193I. The subject should h('. turned on its face, a block placed beneath the 
pelvis to make the buttocks tense, and the limbs allowed to hang over the end of the table, 
with the foot inverted, and the thigh abducted. Make an incision tlu'oiigh the integument 
along the back part of the crest of the ilium and margin of the sacrum to the tip of the 
coccyx, and carry a second incision from that point obliquely downwards and outwards to the 
outer side of the thigh, four inches below the great trochanter. The portion of integument 
included between these incisions, together with the superficial fascia, is to be removed in 
the directioQ shown in the figure, when the Gluteus maximus and the dense fascia covering 
the Gluteus medius will be exposed* 

The Gluteus Maximus (fig. 194), the most superficial muscle in the gluteal region, 
is a very broad and thick fleshy mass, of a quadrilateral shape, which forms the pro- 
minence of the nates. Its large size is one of the most characteristic points in 
the muscular system in man, connected as it is with the power he has of maintain- 
ing the trunk in the erect posture. In structure the muscle^ is remarkably coarse, 
being made up of muscular fasciculi lying parallel with one another, and collected 
together into large bundles, separated by deep cellular intervals. It arises from 
the superior curved line of the ilium, and the portion of bone, including the crest, 
immediately behind it ; from the posterior surface of the lafet piece of the saeriim . the 
side of^he coccyx," the aponeurosis covering the Multifidus spinse muscle and the 
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great sac ro-gciatic ligament. The fibres are directed obliquely downwards and 
outwards; those forming the upper and larger portion of the muscle (after con- 
verging somewhat) terminate in a thick 
tendinous lamina, which passes across the 

irreat trochanter, and is inserted into the *93* Dissection of Lower Extremity. 

5 - . , , " ^ .r — I ij r xu Posterior View, 

faMia lata covering the miter 

thigh, the lower portion of the muscle being 
inserted into the rough line leading from 
the great trochanter to the linea. aspera 
between the Vastus externus and Adductor 
magnus. 

Three synovial Imrsm are usually found 
separating the under surface of this muscle 
fj’om the eminences which it covers, ( ju e 
of theses, of large size, and generally multi- 
locular, separates it fi'oin the great trochanter. 

A secon<l, often wuinting, is situated on the 
tuberosity <^’ the ischium. A third is found 
betweem the tendon of this muscle and the 
V astus extern ns. 

lielations. lly its superficial surface ^ with 
a thin fascia, which separates it from the 
subcutaneous tissue. By its deep surface j 
from above downwards, with the ilium, 
sacrum, coccyx, and great sacro-sciaiic 
ligament, part of the Gluteus medius, Pyri- 
formls, Gemelli, Obturator internus, Quadra- 
tus femoris, the tuberosity of the ischium, 
great trochanter, the origin of the Biceps, 

Semiteudinosus, Semimembranosus, and Ad- 
ductor magnus muscles. The gluteal ves- 
sels and 8U[)cnor gluteal nerve ^re seen 
is suing from the pelvis above the F yrifo rinis 
muscle, the sciatic and internal pudic 
vessels and nerves, and the nerve to the 
Obturator internus muscle below it. Its 
upper border is ihin, and connected with 
ihtt Gluteus medius by the fascia lata. Its 
lower border, fme and prominent, foims the 
fold of the nates, and is directed towards the 
perinaeum. 

Dissection. Now divide the Gluteus maximus near its origin, by a vertical incision carried 
from its upper to its lower border; a cellular interval will be exposed, separating it from 
the Gluteus medius and External rotator muscles beneath. The upper portion of the muscle 
is td be altogether detached, and the lower portion turned outwards ; the loose areolar 
tissue filling up the intersnace between the trochanter major and. tuberosity of the ischium 
being removed, the parts already enumerated as exp6sed by the removal of this muscle will 
be seen. ? * 

The Ghiteus Medius is a broad, thick, radiated idusole, situated on the outer 
surface of the pelvis. Its posterior third is covered % the Gluteus maximus ; its 
anterior two-thirds by the fascia lata., which separates it from the integument. 
It aris§i^s from the outer surface of the jlium, between' the superior and middle 
curv^ lines, and from the outer lipjif, iha? portion of the crest whxcE" is 
them; it also arises from the dense fascia (Gluteal aponeurosis) covering its anterior 
part. The fibres converge to a strong flattened tendon, "which is inserted into the 
which traverses the outer surfajp^ . Qf the g^ trpehanter. A synovial 
bursa separates the tendon of the inuscle fi'om the surface of the trochanter in front 
^ its insertion* 
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194. — Muscles of the Hip and Thigh. 



Ttf^lations, By its snperji^ 
dal surface^ with the Gluteus 
niaximus behind, the Tensor 
vaginas femoiis, and deep fas* 
cia in front. By its deep 
surface, with the Gluteus mi- 
niums and the gluteal vessels 
and suj;)erioi' gluteal nerve. 
Its anterior border is blended 
with the Gluteus minimus. 
Its posterior border lies par- 
allel with the Pyriformis. 
the gluteal vessels interven- 

^g- 

This muscle should now he 
divided near its insertion and 
turned upwards, when the Glu- 
teus niiuiinus will he exposed. 

The GVuteus Minimus, the 
smallest of the three glutei, 
is }>la(;ed immediately beneath 
the preceding. It is fau- 
shaped, aidsiug from the outer 
surface of the ilium, })etween 
the middle and inferior curved 
lilies, and Indiind, from the 
maigin of the great saci*o- 
'scia.tic notidi : the fibres con- 
veige to tlie deep surface of 
a radiatiid aponeurosis, which, 
terminating in a tendon, is 
inserted into an impression 
on the anterior border of the 
great trochanter. A synovial 
bursa is interposed between 
tlie tendon and the great tio- 
chanter, 

llelatlons. By its super ji- 
dal surface, with the Gluteus 
inedius, and the glutc^al vessels 
and superior gluteal nerve. 
By its deep surface, with the 
ilium, the reflected tendon of 
the Rectus fomoris, and cap- 
sular ligament of the hip- 
joint. Its anterior margin is 
blended with the Gluteus me- 
dius. Its posterior nwrgin is 
often joined with the tendon 
of the Pyriformis. 

The Pyriformis is a flat 
muscle, pymmidal in shape, 
lying almost parallel with 
the posterior margin of the 
Gluteus medius. It is situ- 
ated partly within the pelvis 
at its posterior part, and partly 
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{it the b^k of the hipL-joint. It arises from the fro nt of the s aerum by three 
fleshy digitations, attached to the portions of bone between the first, second, third, 
and fourth anterior sacral foramina, and also from the grooves leading from the 
foramina : a few fibres also arise from the • margin of the great ^cro-sciatic 
foramen, and from the anterior surface of the great sacro sciatic ligament. The 
muscle passes out of the pelvis through the great sacro sciatic foramen, the. upper 
part of which it fills, and is in sert ed by a rounded tendon into the upper border 
of the great troc hante r, being generally blended with the tendon of the DBlurator 
internus. 

lliiatiom. By its anterior surface^ loithin the pelvis^ with the Rectum (especially 
on the left side), the sacral .plexus of nerves, and the internal iliac vessels ; external 
to the pelvis, with the os inn(.)rninatum and capsular ligiinient of the hip-joint. By 
its posterior surface^ within the pelins^ with the sacrum ; and external to it, with the 
(lluUms uiaxinnis. By its,w/>/)<T border, with the Gluteus medius, from which it is 

i separfiteil by tlie gluteal vcvssels and superior gluteal nerve. By its lower border, 
with the Gemellus superioi- and Ooccygeus ; the sciatic vessels and nerves, the 
internal [)udic vessels and nerve, and the nerve to the Obturator internus, passing 
from the pedvis in the interval betwt^en the two muscles. 

J'>i}isechon, The next iiinselo, as well as origin of the Pyrifonuis, can only he seen when 
the pelvis is divided, and the viscera removed. 

The Obturator membrane is n dense layer of interlacing fibres, which completely 
closes the obturator foramen, except at its upper and outer part, wliere a small 
oval canal is left for the obturator vessels and nerve. Each obturator muscle is 
connected with this membrane. 

The Obturator Internus, like the preceding muscle, is situated partly within 
tlio cavity of the pelvis, ]>artly at the ba,ck of the hip-joint. It arises from the 
inner surface of the anterior and external wtill of thejielvis, around the inner side 
of the obturator foramen, being jiUacImd to the descending nimus of the pubes, 
and the ascending i‘jimus of the iscHium, {iiid at the side to the inner surfitce of 
the body of the ischium, betwe(m the margin of the obturator foiamen in front, 
the grejit sacro-sciatic notch behind, and the brim of the true pelvis above. It 
also arises from the inner surface of the obturator inembrane and from the ten- 
dinous firch which completes tll(^ cjimtl for the passage of the obturator vessejs jind 
nerve. The fl])rcs are directed backwards and downwards, and terminate in four 
or five tendinous bands, which are found on its deep surface ; th - se bands are 
reflected at a light iingle over the inner surface of the tuterosity of the ischium, 
"^whicli "is grooved for their reception : the groove is covered with cartilage, and 
lined with a synovial bursa. The muscle leavers the pelvis by the lesser sacro-sciatic 
notch ; and the tendinous bands unite into a single flattened tendon, wliich passes 
horizontally outwtii’ds, and, after receiving the attachment of the Gemelli, is in- 
serted into tlie upper border of the great trochanter in front of the Pyriformis. A 
synovial bursa, iiarrow'and elongated in form, is usually found between the tendon 
of this muscle and the capsular ligament of the hip : it occasionally communicates 
with that between the tendon and the tuberosity of the ischium, the two forming 
a single sac. 

In order to display the peculiar appearances presented by the tendon of tliis muscle, it 
must be divided near its inaertion and reflected outwards. 

Relations. Within the pelvis, this mustdo is in relation, by its anterior surface, 
witlj the obturator membrane and inner surface of the anterior wall of the pelvis ; 
by its posterior surface, with the pelvic and obturator fasciae, which separate it from 
the Levator ani ; and it is (u*ossed by the internal pudic vessels and nerve. This 
surface forms the outer boundary of the ischio-rectal fossa. External to the pelvis, 
it is covered by the great sciatic nerve and Gluteus maximus, and rests on the back 
paid; of the hipijomt* 

The QemeUi are two small muscular fasciculi, accessories to the tendon of the 
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Obturator intemus, which is received into a groove between them. They are 
called superior and inferior. 

The Gemellus Superior^ the smaller of the two, arises from the outer surface 
of the spine of the ischium, and passing horizontally outwards becomes blended 
with the upper part of the tendon of the Obturator iiiternua, and is inserted 
with it into the upper border of the great trochanter. This muscle is sometimes 
wUnting. ^ . 

Relations. By its superficial surface^ with the Gluteus maximus and the sciatic 
vessels and nerves. By its deep stirface, with the capside of the hip-joint. By its 
upper border^ with the lower margin of the Pyrifoiiiiis. By its lower border^ with 
the tendon of the Obturator internus. 

The Gemellus Inferior arises from the upper part of the outer bol der of tlio tube- 
rosity of the iscliium, and passing horizontally outwards is blended with tlie lower 
part of the tendon of the Obturator internus, and inserted witli it into the upiier 
border of the great trfichanter, 

Relatio'iis, J^y its superficial surface^ with the Glutei^ maximus and the sciatic 
vessels and nerves. By its deep) surface, with the capsular ligament of the hip- 
joint. By its xtjqyer border, with the tendon of the Obturator internus. By 
Us lower border, with the tendon of the Obturator exUa-nus and Quadratus 
lemons. 

The Q^tadratus Femoris is a short, flat muscle, tjuadri lateral in shape (hence its 
name), situated betwc^en the Gemellus inferior and the upper margin of th(^ Ad- 
ductor magnus. It arises from the outer bprder of the tulxuosity of the ischium, 
and proceeding horizontally outwards is inserteil into tlie ujiper part of tfie liiu^a 
quad rati, on the posterior surface of the trochanttu* major. A syuovial bui’sa- is 
oftcm found between tho under surface of this muscle and tlie lesser trocliauter, 
which it covers. 

Relations. By its posterior surface, w^ith the Gluteus maximus and tiie sciatic 
vessels and nerves. By its a'hterior surface, with the ttmdon of the O) iterator ex- 
tern us and trochanter minor, and with the capsule of the hip-joint. By its upjyer 
border, with the (leniollus inferior. Its lower border is separat'd from the Adductor 
magnus by the terminal brandies of the internal circumflex vessels. 

J)isse 4 ‘ti<m. In order to expJse the next iimsclo (the Obturator extern us), it is necessary 
to remove the l*soas, lliacus, Boctineus, and Adductor brevis and longus muscles from the 
front and inner side of ih<i thigh ; and the Gluteus maximus and Qmidratus femoris from 
the back part. Its dissection should, consequently, be postponed until the muscles of the 
anterior and internal femoral regions have been examined. 

y'^"^''he Obturator Externus (fig. 192) is a flat triangular muscle, which cowers the 
outer surface of the antcuior wall of the pelvis. It arises from the margin of bone 
immediately around tlio inner side of the obturator foramen, viz. from the body 
and ramus of the pubes, and the ramus of the ischium ; it also arises from the 
inner two-thirds of the outer surface of the obturator membrane, and from tlie ten- 
dinous arch which completes the canal for the passage of the obturator vessels and 
nerves. The fibres converging pass outwards and bacikwards, and terminate in a 
tendon which runs across the back part of the hip-joint, and is inserted into the 
digital fossa of the femur. 

Relations. By its anterior surface, with the Psoas, lliacus, PectinCus, Adductor 
longus, Adductor brevis, and Gracilis ; and more externally, with the neck of the 
femur and capsule of the hip-joint. By its posterior surface, with the obturator 
membrane and Quadi’atus femoris. 

Nerves. The Gluteus maximus is supplied by the small sciatic nerve and a 
branch from the sacral plexus ; the Gluteus medius and minimus, by the superior 
gluteal ; the Pyriformis, Gemelli, Obturator interning and Quadratus femoiis, by 
branches from tHe^ sacral plexus, and the Obturator^ exteiiius, by the obturator 
nerve. 

Actions^ The Glutei muscles, w'hen they take their fixed point from the pelvis, 

are all abductors of the thigh. The Gluteus maximus and the postorior fibi'es of 

■ ■ - ■ ■ ’ 
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the Gluteus medius, rotate the thigh o utwards ; the anterior _Bbr<^ of ^ t^ 
medius and the Gluteus minimus rb&te it inwards. The Gluteus maximus serves 
to extend the femur, and the Gluteus medius and minimus draw it forwards. The 
Gluteus maximus is also a tensor of the fascia lata. Taking their fixe?! point 
from the femur, the Glutei muscles act upon the pelvis, supporting it and the whole 
trunk upon the head of the femur, which is specially obvious in standing on one 
leg. In order to gain the erect 'posture after the effort of stooping, these muscles 
draw the pelvis backwards, assisted by the Biceps, Semitendinosus, and Semi- 
membranosus muscles. The remaining mtiKScles are powerful, rotators of the thigh 
outwards. In the sitting posture, wdien the thigh is flexed upon the pelvis, their 
action a.s rotators ceases, and they become abductors, with th(; exception of the 
Obturator externus, which still rotates the femur outwards." When the femur is 
fixed, the Pyriformis and Obturator muscles serve to draw the pelvis forwards if 
it has been inclined backwards, and assist fii steadying it upon the head of ‘the 
femur. 

* ^ ' Posterior Femoral Region. 

Biceps. Semitendinosus. Semimembranosus. 

Dmection (fig. 193). ISIake a vertical incision along the middle of the thigh, from the 
lower fold of the nates to al:K)iit three inches below the back of the knee-joint, and* there 
connect it with a transverse incision, carried from the inner to the outer side of the leg. 
Make a third incision transversely at tlie junction of the middle with the lower third of tlie 
thigh. The integument having been removed from the hack of tlie knee, and the boundaries 
of the popliteal apace examined, the removal of the integument from the remaining part of 
the thigh should be continued, when the fascia and muscles of this region will he exposed. 

* Thoi Biceps (fig. 194) is a large muscle, of considerable length, situated 011 tbo 
posterior and outer aspect of the thigh. It arises by two heads. One, the long 
head, arises from the lower and inner fiicet on the back part of the tuberosity of the 
ischium, by a tendon common to it and the Hemitendinosiis. The (iunoral, or short 
head, arises from the outer lip of the linea aspera, between the Adductor maghus 
aud Vastus externus, extending from a short distance below tlicj insertion of the 
Gluteus maximus, to within tw o inches of the outer condyle ; it also arises from the 
external interiniiscular se[)tum. The fibres of the long head form a fusiform belly, 
which, passing obliquely downwards and a little outwards, terminate in an aponeu- 
rosis which covers the posterior surface of the muscle, and receives the fibres of the 
short head ; this aponeurosis becomes gradually contracted into a tendon, which is 
inseried intp the outer side of the head of th^ .fibula. At its insertion, the tendon 
divides into two.,, portions, which embrace the external lateral ligament of the 
knee-joint, a strong prolongation being sent forwards to the outer tuberosity of 
"Tho tibia, which gives off an expansion to the fascia of the leg. The tendon of 
this muscle foimis the, outer ham-string. 

Relations, By its superficial siii'face^ with the Gluteus maximus above, the 
fascia lata and integument in the rest of its extent. By its deep surface^ with the 
Semimembranosus, Adductor magnus, and Vastus externus, the great sciatic nerve, 
popliteal artery and vein,, and near its in.sertion, with the external head of the 
Gastrocnemius, Plantaris, the superior external articular artery, and the external 
popliteal nerve. 

The Semiie 7 idino 8 'a 8 , remarkable for the. great length of its tendon, is situated 
at the posterior and inner aspect of the thigh. It arises from the tuberosity of 
the ischium by a tendon common to it and the long head of,, the Biceps ; it also 
arises from an aponeurosis which connects the adjacent* surfaces of the two muscles 
to the extent of about three inches after their origin. It forfns a fusiform muscle, 
which, passing downwards and inwards, terminates a little below the middle of 
the thigh in a long round tendon which lies along the inner side of the popliteal 
space, then curves around t||e inner tuberosity of, the tibia,* and is inserted into 
the upper part -of the inner surface of the shaft of that bone, nearly far forwards 
os its anterior border. This tendon lies in front of the tendon of thb Sartorius, an(^ 
Itelow that of the Gracilis, to which it is united. A tendinous intersection is usually 
observed about the middle of the muscle. 
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Relationsr. By its superjidal surface^ with the Gluteus maximus and fascia lata. 
By its deep surface^ with the Semimembranosus, Adductor maguus, inner head of 
the Gaitrocnemius, and internal lateral ligament of the knee-joint. 

The Semimembranosus y so called from the membranous expansion on its anterior 
and posterior siirfaoes, is situated at the back part and inner side of the thigh. 
It ar ises by a thick tendon from the upper and outex* facet on the Iback part of the 
iuberosity of the ischjnm, above and to the outer side of the Biceps and Semi- 
tendmlosuSi' inserted into the inner and back part of the inner tuterosity of 
tlie tibia, beneath lh€^^ internal lateral ligament. The ten(ion of the muscle at its 
origin expands into an aponeurosis, which covers the upj)er part of its anterior 
surface : iiom this aponeurosis, muscular fibres arise, and converge to another 
aponeurosis, which covers the lower part of its posttuior surface and contracts 
into the tendon of jnsertion. The tendon of the muscle at its insertion divides 
into three poitions : the middle portion is the fasciculus of insertion into the back 
jmrt of tlie inner tuberosity; it sends .down an expansiom* to cover the'Popliteus 
muscle. I'he internal portion is horizontal, passing forwards beneath the internal 
Literal ligament, to be inserted into a groove along the inner side of the internal 
tuberosity. The posterior division fiasses upwards and outwards, to be inserted 
into the back part of the outer condyle of the femur, forming the chief part of the 
posterior ligament of the knee-joint. 

The tendons of the two pieceding muscles, with those of the Gracilis and 
Sartorius, form the inner ham-stiing. 

lielations. By its superficial surfiace^ with the Semitendinosus, Biceps, and fascia 
lata. By its deep surfiace^ with the ])Opliteaf vessels. Adductor magnus, and inner>* 
head of the Gastrocnemius, from which it is separated by a synovial V^ursa. By its 
inner border^ with the Gracilis. By its outer border ^ with the great sciatic nerve, 
and its internal popliteal branch. 

Nerves. The muscles of this region are supplied by the great sciatic nerve. 

Actions, The ham-string muscles flex the leg upon the thigh. When the knee 
is semi-flexed, the Biceps, in consequence of its oblique dii'ection downwards 
and outwards, rotates the leg slightly outwards ; and the Semimembranosus, in 
cf >11 sequence of its oblique direction, rotates the leg inwards, assisting the Popliteus. 
Taking their fixed point from below, these muscles serve to support the pelvis 
upon the head of the femur, and to draw the tiiink directly backwards, as in 
feats of strengtli, when the body is thrown backwaids in the form of an arch. 

Suryieal Anatomy. Tlie ieiidons of these luuscJes occasionally require subcutaneous 
division in some forms of spurious anchylosis of the knee-joint, dependent Upon p^j;;manent 
ct)ntraction and ligidity of the Flexor muscles, or trom stilfening of the ligamentous and 
ollu‘r tissues surrounding- the joint, the lesult of diseavse. This is eff'ected hy putting the 
tendon upon the stretch, and inserting a narrow sharp-pointed knife between it and the skin: 
the cutting edge being then turned towards the tendon, it should be divided, taking care 
that the wound in the skin is not at the same time enlarged. 


Muscles and Fasci-s: op the Leg. * 

Dissection (fig. 190). The knee should be bent, a block placed beneath it, and the foot 
kept in an extended position ; than make an incision through the integument in the middle 
line of the leg to the ankle, and continue it along the dorsum of the foot to the toes. Make 
a second incision transversely across the ankle, and a third in the same direction across the 
bases of the toes ; remove the flaps of integument included between these incisions, in order 
to examine the deep fasdla of the leg. 

The Fascia ofi the Leg forms a complete investment to the whole of this region 
of the limb, excepting to the inner surface of the tibia. It is continuous above 
with the fkscia lata, receiving an expansion fiom the itondoii of the Biceps on the 
outer side, and fi3>m the tendons of the Sartorius, Gracilis, and Semitendinosus on 
^he* inner side; in front it blends with the periosteum covering the tibia and 
fihqla ; below, it is continuous with the annular ligaments of the ankle. It 
is thick and dense in the upper and anterior part of the leg, and gives attach* 
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ment, by its deep surface, to the Tibialis anticus 
and * Extensor longus digitorum muscles : but 
thinner behind, where it covers the Gastrocne- 
mius and Soleus mtiscles. Its deep surface 
gives off, on the outer side of the leg, two strong 
intermuscular septa, which enclose the Peronei 
muscles, and sepai*ate them fi’om the muscles 
on the anterior and posterior tibial regions and 
several smaller and more slender processes, 
which enclose the individual muscles in each 
I’egion ; at the same time a broad transverse 
intermuscular septum, t\\o deep f<iscia of 

the ley^ intervenes between the su}3erficial and 
deep muscles in the posterior tibio-fibular region. 

Now remove tho fascia by dividing it in the same 
direction as the intogmiient, excepting opposite the 
ankle, where it shoidd be left entire. Commence 
the removal of the fascia from below, opposite the 
tendons, and detach it in tho line of direction of 
the muscular fibres. 


Muscles of the Leg. 


These may be subdivided into three groups : 
those on the anterior, those on the posterior, 
and those on the outer side. 

Anterior Tibio-Fjbular Region. 

Tibialis Anticus. 

Extfmsoi* Proprins Pollicis. 

Extensor Longus Digitorum. 

Peroneus Tertius. 

The Tihialifs Anticus is situated on the outer 
side of tho tibia; it is thick and fleshy at its 
up|>er part, tendinous below. It arises from 
the outcir tuberosity and upper two- thirds of 
the external surface of the shaft of the tibia ; 
from the ad^iuing part of the interosseous 
momteane ; the deep suiface of the fascia ; i 

and from the intermuscular septum between it 
and the Extensor longus digitorum : the fibres 
pass vertically downwards, and terminate in a 
tendon, which is apparent on the anterior suidace 
of the muscle at the lower third of the leg. 
After passing through the innermost compart- 
ment of the anterior anrinlai* ligament, it is 
into the inner an^ surface 

of the internal cuneiform bone, and btise of the 
metatarsal bone of the great toe. 

Relations, By its anterior surface^ with the 
fascia, and with the annular ligament. By 
its posterior surface^ with the intei’osseous 
membrane, tibia, ankle joint, and inner bMe of 
the tarsus : this surface also overlaps the 
anterior tibial vessels and nerve in the upper 
part of the leg. By its inner surface^ with the 
tibia. Byitsow^^r surface, with the Extensor 
IbjC^us digitorum, and Extensor propri.us pol 
licis, and the anterior tibial vessels and nerve. 


195, — ^Muscles of the Front of 
the Leg. 
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The E^&mor Prpprius Pollicxs- is a thin, elongated, and flattened muscle, situate<l 
between the Tibialis anticus and Extensor Mngus digitorum. It arises* from the 
ante;idor surface of the fibula for about the . middle two-foui‘ths of its extent, its 
origin beingTnlernal to that of the Extensor longus digitorum ; it also arises from 
the interosseous knembrane to a similar ex^tent. The fibres pass downwards, and 
terminate in a teh^^^ which occupies the anterior border of the muscle, passes 
through a distinct compartment in the horizontal portion of the annular ligament, 
€1*08668 the antenpr vessels near the bend of the ankle, and is inserted into 

the baf«j pf^the^l^^^ of the ^eat toe. Opposite the metatarsO'i>halangeal 

articulation, the tendon gives off a thin prolongation on each side, which covers the 
siiiface of the joint. 

Relations. By its anterior border^ with the fascia, and the anterior annual 
ligament. By its posieAor border^ with the interosseous membrane, fibula, tibia, 
ankle-joint, and Extensor brevis digitorum. By its ouici\ side^ with the Extensor 
longus digitorum above, the dorsalis pedis vessels and anterior tibial nerve below. 
lly its inner aide^ with the Tibialis anticus and the anterior tibial vessels above. 

The' Extensor Longus Digitorum is an elongated, flattened, semipenniform 
muscle, situated the most externally of all the muscles on the forepart of the leg. 
It arises from the outer tuberosity of the tibia; from the uj)per three-fourths of 
the anterior surfax^e c>r^^ of the fibula ; fi*om the interosseous membrane, and 

deep surface of the fascia; and from the intermuscular septa between it and the 
Tibialis anticus on the inner, and the Peronei on the outer side. The muscle ter- 
minates in three tendons, which })ass through a canal in the annular ligament, with 
the Peroneus tertius, run aca'oss tlie dorsum of the foot, and are insetted into the 
second and third phalanges of the four lesser toes, the innermost tendon being sub- 
divided into two. The mode in which the tendons are inserted is the following : 
Each tendon opposite the metatarso-phalangeal articulation is joined, on its outer 
side, by the tendon of the Extensor brevis digitorum (except the foui'th), and receives 
a nitrous expansion from the Interossei and Lnmbricales; it then spreads into a 
broad aponeurosis, whicli covers the doi’sal surfafo of the first phalanx : this apo- 
neurosis, at the articulation of the first with the second phalanx, divides intp three 
slips, a middle one, which is insertc’d into the base of the second phalanx; and 
two lateral slips, which, after uniting on the dorsal surface of the second phalanx, 
are continued onwards, to be inserted into the base of the third. 

Relations. By its anterior s^trface, with the fiiscia and the annular ligament. 
By its posterior surface^ with the fibula, interosseous membxane, ^nkle- joifit, and 
Extensor brevis digitorum. Bytits hiner side, with the Tibialis i®:icus, •Extensor 
])roprius pollicis, and ant( 3 rior tibial vessels and nerve. By its otiicr side, with the 
Peroneus longus and brevis. 

The Peronetes Tertius is a part of the Extensor longus digitorum, and might lie 
described as its fifth teudon. The fibres belonging to this tendon arise from the 
lower fourih of the anterior surface of the fibula, on its outer side ; from the lower 
part of the interosseous membrane ; and from an intermuscular septum between 
it and the Peroneus brevis. The tendon, after passing through the same caiial in 
the annular ligament as the Extensor longus digitorum, is inserfed into the dorsal 
surface of the base of the metatarsjxl lione of the little toe, oil its inner side. This 
muscle is sometimes wanting. 

Nerves. These muscles are supplied by the antei'ior tibial noiwe. 

Actions. The Tibialis anticus and Peroneus tertius ai*e the direct flexors of 

the tarsus. upon the leg; the former muscle, from the obliquity in the direction of 
its tendon, raises the mner border of the foot ; and the latter, acting with the 
Perbrieus brevis dnd iQngus, will draw the outer border of the foot» upwards, and 
the sole outwards. The Extensor longus digitoi-um and Extensor proprius pollieis 
eaftend the p))#Bmges of the toes, and, continuing their action, flex the tarsus upon ^ 
the leg. Taking their fixejd point from below, in the erect jxisture, aUHbeae muscles 
serve to fix (bar bones of the leg in the .perpendicular position, and give in^eased 
strength tO the ankle-joint* 
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Posterior Tibio-Fibular Region* 

IHssection ffig. 193). Make a vertical incision along* the middle line of the back of the 
leg, from the lower part of the popliteal space to the heel, connecting it below by a transverse 
incision extending between the two malleoli ; the flaps of integument being removed, the 
fascia and muscles should be examined. ^ * 

The muscles in this region of the leg are subdivided into two layere, superficml 
and deep. The superficial layer constitutes a powerful muscular mass, forming 


the calf of the leg. Their large size is 
one of the most characteristic features 
of the muscular apparatus in man, and 
beai's a direct connection with liis or- 
dinary attitude and mode of progi*ession. 

« 

Superficial Lawyer. 

Gastrocnemi u s. Soleus. 

P.fiiitaris. 

The Gasiroenemins is the most super- 
ficial muscle, and forms the gi'eater part 
of the calf. It arises by two he^Ml8, which 
are connected to tlie condyles of the feim# 
by two strong flat tendons. The inner 
head, the larger, and a little the more 
posterior, arises from a depression at the 
upper and baek part of the inner condyle. 
The outer head arises from the upper 
and back part of the e.vteinal condyle, 
immediately above the origin of the Po[)- 
liteus. Both heads, also, arise by a few 
tendinous and fleshy fibres from the ridges 
which are continued ii[>wai ds fiorn th(i 
condyles to the linea asj>e] a. Each tendon 
spreads out into an aponeurosis, whicli 
covers the posterior suifacie of that poi*- 
tion of the muscle to which it belongs ; 
that CO wring the inner head being longer 
and thicker than the outer. From the 
anterior surface of these tendinous ex- 
pansions, muscular fibres are given off. 
The fibres in the median line, which cor- 
respond to the accessory por tions of the 
muscle derived from the bifurcations of 
the linea aspera, unite at an angle upon 
a median tendijtious raphe below; the 
remaining fibi*es converge to the j)osterior 
surface of an aponeurosis whuih covers 
the* front of the muscle, and this, gradu- 
ally contracting, unites with the tendon 
of the Soleus, and forms with it the Tendo 
Achillis. 

lielations, By its mpp^ficial suffiacey 
vpth the fascia of th^ leg, which sefrarates 
it ^from the external saphenous vein and 
nerve. By its deep surface^ with the 
.poe^rior ligament of the knee-joint, the 
]^epliteus, ^leus, Blantaris, popliteal 


1^6. — Muscles of the Back of the Leg. 
Siiperflc-ial Layer. 
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vessels, and internal popliteal nerve. The tendon of the inner head corresponds 
with the hack part of the inner condyle, from which it is separated by a synovial 
bursa, which, in some cases, communicates with the cavity of the knee-joint. The 
tendon of the outer head contains a sesamoid fibro-cartilage (rarely osseous), wKere 
it plays over the corresponding outer condyle ; and one is occasionally found in the 
tendon of the inner head, , 

The Gastrocnemius should be divided across, just below its origin, and turned downwards, 
in order to expose the next muscles. 

The Soleus ia a broad flat muscle situated immediately bene^ath the preceding. 
It has received its name from its resemblance in shajje to a sole-fish. It arises 
by tendinous fibres from the back part of the liead of the fibula, and from the npj>er 
third of the postero-internal surface of its shaft; from the oblique line of thej 
tibia, and from the middle third of its internal boi*der ; some fibres also arise froiia 
a tendinous arch placed Ixitween the tibia! and fibular origins of the muscle; 
l>eneath which the posterior tibial vessels and nerve pass. The fibres pass back- 
waids to an aponeui’osis which covers the posterior surface of the muscle, and this 
gradually becoming thicker and narrower, joins witli the tendon of the Gastro- 
cnemius, and forms with it the Tendo Achillis. 

llelatunis. By its snperjiciat surface,^ with the Gasti-ocnemius and Plaiitaris. 
By its deep mr/ace^ with the Flexor longus digitorum, Flexor loiigus pollicis, 
Tibialis posticus, and posterior tibial vesgpls and nerve, from which it is separated 
])y the transverse intermuscular septum or deep fascia of the leg. 

The Tendo Achillis^ the common tendon of the Gastrocnemius and Soleus, is the 
thickest and strongest tendon in the body. It is about six inches in length, and 
formed by the junction of the aponeurosis of the two preceding muscles. It com- 
mences about the middle of the leg, but receives fleshy fibres on its anterior surface, 
nearly to its lower eiid. Gradually l)ecoming contracted below, it is inserted into 
the lower p.'irt of the posterior tuberosity of the os calcis, a synovial bursa being 
interposed between the tendon and the upper part of tlie tul)erosity. The tendon 
spreads out somewhat at its lower end, so that its iiairo west part is usually about an 
inch and a half above its insertion. The tendon is covered by the fascia and the 
integument, and is separated from the deep muscles and vessels by a considerable 
interval filled up with arqolar and adipose tissue. Ali^Sg its QUtm: side, but super- 
ficial to it, is the external saphenous vein. 

Tb e is an extremely diminutive muscle, placed between the Gastro- 

cnemius and Soleus, and remarkable for its long and delicate tendon. It arise s 
from the lower part of_the outer bifurcation of the linea aspera, and from^the pos -» 
tenor ligam ent of the knee-joint. It forms a ^alT fusiform l>elly, about two inches 
in Imiigth, terminating in a long slender tendon which crosses obliquely between the 
two muscles of the calf, and running along the inner border of the Tendo A chillis, is 
inserted with it into the posterior part of the os calcis. This muscle is occasionally 
double, and is sometimes wanting. Occasionally, its tendon is lost in the internal 
annular ligame&t, or in the fascia of the leg. 

J^erves, These muscles are supplied by the internal popliteal nerve. 

Actions. The muscles of the calf j^ossess considerable power, and are con- 
stantly called into use in standing, walking, dancing, and leaping ; hence the large 
size they usually present. In walking, these muscles draw powerfully upon the 
os calcis, raising the heel, and with it, the entire body, from the ground ; the body 
being thus supported on the raised foot, the opposite limb can l>e carried forwards* 
In standing, the Soleus, taking its fixed point from below, steadies the leg upon 
the foot, and prevents the body from falling forwards, to which there is a constant 
tendenty from the superincumbent weight. The Gastrocnemius, acting from below, 
serves to flex the femur upon the tibia, assisted by the Popliteus. The Flantaris 
is the rudiment of a large muscle which exists in some of the lower animals, and 
serves as a tensor of the plantar ftiscia. * 
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Deep Layer. 

PopliteuB. Flexor Longus Digitorum. 

Flexor Longus Pollicis. Tibialis Posticus. 


Dissection. Detach the Soleus from its attachment to the fibula and tibia, and turn it 
downwards when tlie deep layer of muscles 

is exposed, covered by the deep fascia of the i^y.—Muscles of the Back of the Leg. 

Deep Layers. 

The Dee27 Fascia of the leg is a broad, 


transverse, intermuscular septum, inter- 
posed between the suiierlicial and deep 
muscles in the posterior tibio-fibular i*e- 
gion. On each side it is connected to the 
margins of the tibia aild fibula, j^bove 
where it covers the Popliteus, it is thick 
and dense, and receives an expansion from 
the tendon of the Semimembianosus ; it 
is thinnei- in the middle of the leg ; but 
below, whei*e it covcu*s the tendons ]>aSvsing 
behind the malhoH, it is thickened. It 
is continued onwards in the interval 
between the ankle and the heel, where it 
covers the vessels, and is blended with 
the internal annular ligament. 

lilts fascia should now he removed, com- 
mencing from below op])Osite the tendons, and 
detaching it Iroiu the muscles in the direction 
of their fibres. 

The Popliteits is a thin, flat, triangular 
muscle, which forms part of the floor of 
the popliteal space, and is covered by a 
tendinous exjtansion, derived from the 
Semimembranosus muscle. It arises by 
a strong flat tendon about an inch in 
length, from a deep depression on the 
outer side of the external condyle of the 
femur, and from the posterior ligament of 
the "knee-joint ; and is inserted into the 
inner two-thirds of the triangular surface 
above the oblique line ^on the posterior 
surface of the shaft of the tibia, and into 
the tendinous expansion covering the sur- 
face of the muscle. The tendon of the 
muscle is covered by that of the Biceps 
9.nd the external lateral ligament of the 
knee-joint; it grooves the outer surface 
of the external semilunar cartilage, and 
is invested by the synovial membrane of 
bhe knee-joint. 

Relations, By its superficial surface^ 
with the fascia above mentioned, which 
separates it from the Gastrocnemius, 
Plantaris, popliteal *\'es8els, and internal 
popliteal nerve. By its deep surface^ 
with the superior tibio-fibiilar articula- 
tioHi and back of the tibia. 
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The Flexor Longua Pollicis is situated on the fibular side of the leg, and is the 
most Buperfiduil and largest of the three next muscles. It arises from the lower twp- 
thirds o f the postero-internal sm face of the shaft of the fibp.1^ with the exception of 
anmchatits lowest part ; from the lower paii) of the intemsseous m^bra^ne ; from an 
intermuscular septum b^ween it and the Perpnei, externally ; and from the fascia 
covering the TibuJis posticus. The fibres, pass obliquely downwards and backwards, 
and terminate ro\md a tendon which occupies nearly the whole length of the posterior 
surface of the muscle. This tendon passes throujgh a groove on the postpripr surface 
of the^^tiKa, external to that for the Tibialis posticus and Flexor longus digitorum ] 
it then passes through another groove on the posterior surface of the astragalus, and 
along a third groove, beneath Ihe lesser process of the os cfdcis, into the sole of the 
foot, where it r uns forwards between the two heads of the flexor brevis pollicis, and 
is i nserted into the base of theTast phalanx of the great toe. The grooves in the 
astragalus and os calcis which contain the tendon of the muscle, are converted by 
tendinous fibres into distinct canals, lined by synovial moihbrane ; and as the tendon 
crosses the sole of the foot, it is connected to the common flexor by a tendinous slip. 

Eolations. By its 8 upeTfi>cial surface^ with the Soleus and Tendo Achillis, from 
which it is separated by the deep fascia. By its deep aurface^ with the fibula, 
Tibialis posticus, the peroneal vessels, the lower part of the interosseous membrane, 
and the ankle joint. By its outer hordevy with the Peronei. By its inner border^ 
with the Tibialis posticus, and posterior tibial vessels and nerves. 

The Flexor JLpngua Digitorum {per/orans) is situated on the tibial side of the 
leg. At its origin, it is thin and pointed, but gradually increases in size as it 
descends. It arises from the posterior surface of the shaft of the tibia imme- 
diately below the oblique line, to within three inches of its extremity internal to 
the tibial origin of tlie Tibialis posticus; some fibres also arise from thp inter- 
muscular septum between it and the Tibialis posticus. The fibres terminate in a 
tendcTnj^AvBich runs nearly the whole length of the posterior surface of the muscle. 
This tendon, passes, behind the malleolus, in a groove, common to it and the 
Tibialis jKJsticus, but separated from the latter by a fibrous septum; each tendon 
being contained in a sp(?cial sheath lined by a separate synovial membrane. It 
then passc^ obliquely forwards and oiitwayds beneath the arch of the os calcis, 
into the sole of the foot (fig. 199), where, crossing beneath the tendon of the Flexor 
longus pollicis,* to which it is connected by a strong tendinous slip, it becomes 
expaiided, is“^^ by the Flexor accessorius, and finally divides into four tendons 
which are inserted into the ba^s of the last phalanges of the four lesser toes, each 
tendon passing thrpjL^gh .ir, in the tendon of the Flexor brevis digitorum 

opposite the middle of the first phalanges. 

Eelations, In the leg : by its superficial surface^ with the Soleus, and the 
posterior tibial vessels and nerve, fi’om which it is separated by the deep fascia ; 
by its deep anrfieice, with the tibia and Tibialis posticus, hi the footy it is covered 
by the Abductor pollicis and Flexor brevis digitorum, and crosses beneath the 
Flexor longus pollicis. 

The I'ibialia Posticus lies between the two preceding muscles, and is the most 
deeply seatedTof alTthe muscles in the leg. It commences above by two pointed 
prpjcessea, separated by an angular interval, through which the anterior tibial 
ve ssels pass forwards to the front of the leg. It arises from the whole of the 
po«l^4or . .gu^ of the interosseous membrane, excepting its lowest part, from 
piQSterioJ'' surface of the shaft of Jthp tibia, external to the Flexor longus 
digitorum, between the commencement of the oblique line above, and the middle 
of the external border of the bone, below, and from the upper . twjp-thirds of the 
anteixi-interpa^^ of the^bula; some fibi'es also arise from the dwp fascia, 

and from the intermuscular septa, separating it from the adjacent muscles on each 
side. This mu^e, in the lower fourth of the leg, passes in front of the Flexor 
longus digitorum, terminates in a tendon, which passes through a groove behind 
the inner malleolus, with the tendon of that muscle, but enclosed in a si^arate 

• That is, auperficiai, in the order of dissection of the sole of th.e foot. 
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sheath ; it then passas through another sheath, over the internal lateral ligament 
and beneath tlie ailcaneo-scaphoid articulation, and is inserted into the taiberosity 
of the scaphoid, and internaUcmieiformb^ The tendon of this musclencofflains 
a’seStEToTJ bone, nea^ its inseition, anST^^es off fibrous expansions, one of which 
passes backwards to the os calcis, others outwards to the three cuneiform and 
cuboid, and some forwards to the bases of the second, third, and foui*th metatarsal 
bones (fig. 200). 

Rclatio7i8. By its superficial surface^ with the Sole us, and Flexor longus 
digitorum, the postei-ior tibial vessels and nerve, and the peroneal vessels, from 
wliich it is separattxl by the deep fascia. By its deep surface^ with the interosseous 
ligament, the tibia, fibula, and ankle-joint. 

Nerves. The Popliteus is supplied by the internal po2:>liteal nerve, the remaining 
muscles of this groiij) by the j)ostcri()r tibial nerve. 

Actions. The Popliteus assists in flexing the leg upon the thigh ; when the leg 
is flexed, it will rotate th^> tibia inwards. The Tibialis posticus is a direct extensor 
of the tarsus uf>on the leg ; acting in conjunction with the Tibialis anticus, it turns 
the sole of the foot inwaids, antagonising the Poroneus longus, which turns it out- 
wards. The Flexor longus digiioium and Flexor longus i^ollicis are the direct 
Flexors of tlie jihalanges, and, coniinuing their action, extend the foot upon the leg ; 
they assist tlie Gjisti ocnemius and Soleus in extending the foot, as in the act of 
walking, or in standing on fiptoe. In consequences of the oblique direction of the 
tendon of the long extensor, the toes would be drawn inwards, were it not for the 
P'lexor accessorius muscle, which is inserted into the outer side of that tendon, and 
draws it to the middle line of the foot during its action. Taking their fixed point 
from the foot, these muscles serve to maintain the upright posture, by steadying the 
tibia and fibula, perpendicularly, upon the ankle-joint. They also serve to raise 
these bones from the oblique position they assume in the stoojung j)osture. 

Fibulae Kegion. 

. Peroneiis Longus, Pt^roneus Bi evis. 

iJiwcfion. These muscles are readily exposed, by removing the fascia covering their 
surface, from below upwards, in the lino of direettion of their fibres. 

The Peroneus Longus is situated at the uppei* pai*t of the outer side of the 
leg, and is the more superficial of the two mus(des. It arises from the head, and 
upi)er two-thirds of the outer surface of the shaft of the fibula, from the deep 
surface of the fascia, and from the intc^rmuscular septa, between it and the muscles 
on the front, and those on the back of the leg. It terminates in a long tendon, w^hich 
passes behind the outer malleolus, in a groove common to it and the Peroneus brevis, 
the groove being converted into a canal by a fibrous band, and tlie tendons in- 
vested by a common synovial membrane j it is then reflected, obliquely forwards, 
across the outer side of the os calcis, being contained in a separate fibrous sboath, 
lined by a jirolongation of the synovial membnme from that which lines the groove 
behind the malleolus. Having reached the outer side of the cuboid bone, it runs 
in a gi'oove on the under surface of that bone, which is converted into a cjinal by 
the long calcaneo-cuboid ligament, and is lined by a synovial membrane : tlie 
tendon then crosses obliquely the sole of the foot, and is inserted into the outer 
side of the base of the metatarsal bone of the great toe. The tendon changes 
its direction at two points : first, liehind the external malleolus ; secondly, 
on the outer side of the cuboid bgne ; in both of these situations, the tendon 
is thickened, and, in the latter, a sesamoid bone is usually developed in its 
substance. 

Relatio'm. By its superficial surface^ with the fascia and integument; by its 
deep surface^ with the fibula, the Peroneus brevis, os calcis and cuboid bone ; by 
its anterior border^ with an intermuscular septum, which intervenes ^between it 
and the Extensor longus digitorum; by its posterior border^ with an intei'- 
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muscular septum, which separates it from thfe Soleus above, and the Flexor longus 
polHcis below. 

. The P^oneus Brevis lies beneath the Peroneus longus and is shorter and smaller 
than it. It arises from the lower two-thirds of the external surface of the shaft of the 
fibula, internal to the Peroneus longus ; from the anterior and posterior borders of 
.the bone ; and from the intermuscular septa separating it from the adjacent muscles 
on the front and back' part of the leg. The fibres pass vertically downwards, and 
terminate in a tendon, which runs in front of that of the preceding muscle through 
the same groove, behind the external malleolus, being contained in the same fibrous 
sheath, and lubricated by the same synovial membrane ; it then passes through a 
separate shetith on the outer pide of the os calcis, alr>ove tliat for the tendon of the 
P(uoneus longus, and is finally inserted into the dorsal surface of the base of the 
metatarsal bone of the little toe, on its outer side. 

JielcUiom. By its superficial Surface, with the Peroneus longus and the fascia 
of the leg and foot. By its deep surface, with the fibula and outer side of the 
os calcis, 

A-erv s. The Peroneus lougus and brevis are supplied by the musculo-cutaneous 
bramih of the external popliteal nerve. 

Aciio7is. The Peroneus longus and brevis extend the foot upon the leg, in con- 
junction with the Tibialis j)osticus, antagonising the Tibialis anticus and Peroneus 
tertiiis, which are flcjxors of the foot. The Peroneus longus also everts the sole 
of the foot ; hence the extreme eversion occasioniilly observed in fi*acture of the 
lower end of the fibula, where that l>one offers no resistance to the action' of this 
muscle. Taking their fixed point lelow, the Peronei serve to stoiidy the leg u})ou 
the foot. Tliis is especially the case in standing upon one leg, when the tendency 
of the superincumbent weight is to throw the leg inwai'cls : the Peroneus longus 
overcomes this tendency, by drawing on the outei* side of the leg, and thus ^ main- 
tains the perpendicular direction of the limb. 

Surffical Anatomy, The student should now consider the position of the tendons of the 
various muscles of the leg, their relation with the aukle-joiut and surrounding blood-vessels, 
and especially their action upon the foot, as tlndr rigidity and contraction give rise to one or 
other of the kinds of deformity known I'liemost simple and common deformity, 

{ind one that is rarely, if ever, congenital, is the tulipes equinns, the heel being raised by 
rigidity and contraction of the Gastrocnemius muscle, and the patient walking upon tlie Imil 
of the foot. In the talipes vanis, which is the more common congenital form, the heel is 
rais(*d by the Tciido Achillis, the inner border of the foot drawn upAvards by the Tibialis 
anticus, and the anterior two-thirds of the foot twishul inwards h}^ the Tibialis posticus and 
Flexor longus digitorum, the patient walking upon the outer edge of the hiot, and iu severe 
cases upon the dorsum aud outer ankle. In the talipes valyus, the outer edge of the foot is 
raised by the Peronei muscles, and the patient wallcs on the inner ankle. In the talipes calcaneus 
the toes are raised by the Extensor muscles, the heel is depressed, and the patient walks upon 
it. Otjier varieties of deformity are met with, as the talipes equino^rarus, equino-mlyus, and 
calcanechcalg^is, whose names sufficiently indicate their nature. Each of these delcirmities 
may be successfully relieved (after other remedies fail) by division of the opposing tendons 
and fascia : by this means, the foot regains its proper position, and the tendons heal by the 
organization of lymph thrown out between the divided ends. The operation is easily per- 
formed by putting the contracted tendon upon the stretch, and dividiug it by means a 
narrow sharp-pointed knife inserted between it and the skin. 


Muscles and Fasci.® of the Foot. 

The fibrous bands which bind down the tendons in front of and liehind the ankle in their 
passage to the foot, should now be examined ; they a;*e termed the annxdav ligaments, and are 
three in number, anterior, internal, and external. 

The Anterior Annular Ligament consists of a superior or vertical portion, 
which binds down the extensor tendons as they descend on the front of the tibia 
and fibiila ; and an inferior or horizontal portion, which retains them in connection 
with the tarsus, the two portions being connected by a thin intervening layer of 
fakcia. The vertical portion is attached externally to the lower end of the fibula, 
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internally to tlie tibia, and above is continuous with the fascia of the leg ; it contains 
two separate sheaths, one internally, for the tendon of the Tibialis anticus, one 
externally, for the tendons of the Extensor longus digitorum and Beroneus tertius ; 
the tendon of the Extensor proprius pollicis, and the anterior tibial vessels and 
nerve pass beneath it, but without any distinct sheath. The horizontal portion is 
attached externally to the upper surface of the os calcia, in front of the depression ' 
for the interosseous ligament, and internally to the inner malleolus and plantar 
fascia : it contains three sheaths ; the most internal for the tendon of the Tibialis 
anticus, the next in ovdet for the tendon of the Extensor proprius pollicis, and the 
most external for the Extensor longus digitorum and Peroneus tertius : the 
anterior tibial vessels and nerve lie altogether beneath it. These sheaths are lined 
by sepamte synovial membranes. 

The Internal Annular Ligament is a strong fibrous l)and, which extends from the 
inner malleolus above, to the internal margin of the os calcis below, converting a 
series of bony grooves in this situation into osseo-fibrous canals, for the passage of 
the tendons of the Flexor muscles and vessels into the sole of the foot. It is con- 
tinuous above with the deep fascia of the leg, below with the plantar fascia and the 
fibres of origin of the Abductor pollicis muscle. The three canals which it forms, 
transmit from witliin outwards, first, the tendon of the Tibialis posticus ; second, 
the tendon of the Fk^xor longus digitorum, then the posterior tibial vessels and 
nerve, which iiin through a broad space l>eneath the ligament; lastly, in a canal 
formed paitly by the astragjilus, the tendon of the Flexor longus pollicis. Each 
of these canals is lined by a separate synovial membrane. 

The External Annular Ligament extends fi om the extremity of the outer malleo- 
lus to the outer sui’face of the os calcis : it binds down the tendons of the Peronei 
muscles in their passage beneath the outer angle. The two tendons ai'e enclosed 
in one synovial stic. 

Dissection of the Sole of the Foot, The foot should be placed on a high block with the sole 
uppermost, and firmly secured in that position. Cany an incision round the heel and along 
the inner and outer borders of the foot to the great and little toes. This incision should 
divide the integnifeent and thick layer of granular fat beneath, until the fascia is visible ; the 
skin and fat should then bo removed from the fascia in a darection from behind forwards, as 
seen in fig. 193. 

The Plantar Fascia^ the densest of all the fibrous membranes, is of great strength, 
and consists of dense pearly-white glistening fibi‘es, disposed, for the most part, 
longitudinally : it is divided into a central and two lateral poi*tioiis. 

The central portion^ the thickest, is narrow behind and attached to the inner 
tubercle of the os calcis, Ijehiiid the origin of the Flexor brevis digitorum, and 
becoming broader and thinner in front, divides opposite the middle of the meta- 
tarsal bones into five processes, one for each of the toes. Each of these processes 
divides opposite the metatarso-phalangeal articulation into two slips, which embrace 
the sides of the flexor tendons of the toes, and are inserted into the sides of the 
metatarsal bones, and into the transverse metatarsal ligament, thus forming a 
series of. arches through which the tendons of the short and long flexors pass to 
the itoes. The intervals left between the five processes allow the digital vessels 
and nerves, and the tendons of the Lumbricales muscles, to become superficial. 
At the point of divLsion of the fascia into processes and slips, numerous trans- 
verse fibres are superadded, which servo to increase the strength of the fascia at 
this part, by binding the processes together, and connecting them with the inte- 
gument. The central portion of the plantar fascia is continuous with the lateral 
portions at each side, and sends upwards into the foot, at their point of junction, 
two strong vertical intermuscular septa, broader in front than behind, which 
separate the middle from the external and interiial plantar group of muscles ; 
from these again thinner transverse septa are derived, which separate the various 
layers of muscles in this region. The upper surface of this fascia gives attachment 
behind to the Flexor brevis digitorum muscle. ^ 

The latevid portions of the plantar fascia are thinner than tjae central piece and 
cover the sides of the foot. 
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The ottier portion covers the tinder surface of the Abductor minimi digiti ; it is 
thick behind, thin in front, and extends from the os calcis forwaitis to the base of 
the fifth metatarsal bone, into the outer side of which it is attached ; it is con- 
tinuous internally with the middle portion of the plantar fascia, and. externally 
with the dorsal fascia. 

The inrwr portion is very thin, and covers the Abductor pollicis muscle ; it is 
attached behind to the internal annular ligament, and is continuous ai*ound the side 
of the foot with the dorsal fascia, and externally with' the middle |)ortion of the 
plantar fascia. 

Muscles of the Foot. 

These are found in two regions ; i. On the dorsum ; 2. On the plantar 

surface. 

I. Dorsal Region. ( 

Extensor Brevis Digitorum. 

The Fascia on the dorsum of the foot is a thin membranous layer, continuous 
al)Ove with the anterior margin of the annular ligament ; it becomes gradually lost 
opposite the heads of the metatarsal bones, and on each side blends with the lateral 
jioitions of the plantar fiiscia ; it forms a sheath foi* the tendons placed on the 
dorsum of the foot. On the removal of this fascia, tho muscles and tendons of the 
dorsal region of tho foot are exposed. 

The Extensor Brevis Digitorum (fig. 195) is a broad thin muscle, which arises 
from the iiuter side of the os calcis, in front of the groove for the Peroneus brevis ; 
from the external calcaneo-astragaloid ligament : and from the horizontal portion 
of the anterior annular ligament. It passes obliquely across tho dorsum of the foot, 
and terminates in four tendons. The innermost, which is the largest, is inserted into 
the first phalanx of the great toe, crossing the Dorsalis j)edis ai*teiy ; the other three, 
into the outer sides of tho long extensor tendons of tho second, third, and fourth toes. 

lielations. By its superficial surface^ ^ ith the fascia of tho foot, the tendons of 
the Extensor longus digitorum and Extensor proprius pollicis. By its deep surface^ 
with the tarsal and metatars^d bones, and the Dorsal interossei musefes. 

Nerves. It is supplied by the anterior tibial nerve. 

Actions, The Extensor brevis digitorum is an accessory to the long Extensor, 
extending the phalanges of the four inner toes, but acting only on the first phalanx 
of tho great toe. The obliquity of its direction counteracts the oblique movement 
given to the toes by the long Extensor, so that, both muscles acting together, the 
toes ai‘e evenly extended. 

2. Plantar Region. 

The muscles in the plantar region of the foot *niay be divided into three groups, 
in a similar manner to those in the hand. Those of tho internal plantar region 
are connected with the great toe, and correspond with those of the thumb ; those 
of the external plantar region, are connected with the little toe, and correspond 
with those of the little finger ; and those of the middle plantar i*egion are con- 
nected with the tendons intervening between the two former groups. But in order 
to facilitate the dissection of these muscles, it will be found more convenient to 
divide them into four layers, as they present themselves, in the order in which 
they are successively exposed. 

First Layer. 

Abductor Pollicis, Flexor Brevis Digitorum. 

Abductor Mi^iimi Digiti. 

Dmection, Remove the fascia on the inner and outer sides of the foot, commencing* in 
front over the tendons, and ]froceediag backwards. The central portion should be divided 
transversely in the middle of the foot, and the two flaps dissected forwards and* backwards. 

Th& Abductor Potticis along the inner border of the foot. It arises from 
the inner tuberclo on the under surface of the os calcis ; from the internal annular 
ligamei^t ; from Qife plantar fascia ; and from the intermuscular septum between 
it and the Flexor brevis digitorum. The fibz*es terminate in a tendon, which is 
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inserted, together with the innermost tendon of the Flexor brevis pollieis, into the 
inner side of the base of the first phalanx of the great toe. It is supplied by tlie 
internal plantar nerve. 

Relations. By its superfijdal surfa^e^ with the plantar fascia. By its deep 
surface^ with the Flexor brevis polli- 
cis, the Flexor accessorius, and the 

tendons of the Flexor longus digitorum Muscles of the Sole of the Foot, 

and Flexor longus pollieis* the Tibialis 
anticiis and posticus, the plantar vessels 
and nerves, and the articulations of the 
tarsus. 

The Flexor Brevis DixjHorum {per- 
foratiis) lies in the middle of the sole 
of the foot, immediately beneath * the 
jdantar fuscia, with which it is firmly 
united. It arises by a naiTow tendi- 
nous process, from the inner tulxircle 
of the os calcis, from the central part 
of the plantar faschi ; an<l from the in- 
termuscular septa bi‘tNveen it and the 
adjacent muscles. It passes forwanls, 
and divides into four tendons. Oppo- 
site the middle of the first ])halangos, 
each , tendon ]>i*esents a longitudinal 
slit, to alloWij^ the passage of the cor- 
responding tendon of the Flexor longus 
digitorum \ the two jiortioiis form a 
groove for the reception of that tendon. 

The tendon of the short flexor then re- 
unites and immediately divides a second 
time into two processes, which arc 
inserted into the sides of the second 
phalanges. The mode of division of the 
tendons of the Flexor brevis digitorum, 
and their insertion into the phalanges, 
is analogous to the Flexor sublimis in 
the hand. It is supplied by the internal 
plantar iiervc. 

Relatioits, By its superji^ial surface^ 
with the plantar fascia. By its deep 
surface^ with the Flexor accessorius, 
the Lurabiicales, the tendons of the 
Flexor longus digitorum, and the ex- 
ternal plantar vessels and nerve, from 
which it is separated by a thin layer of 
fascia. The outer and inner borders are 
separated from the adjacent muscles by 
means of vertical prolongations of the plantar fascia. 

The Abdwtor Minimi Digiti lies along the outer border of the foot. It arises, 
by a very broad origin, from the outer tubercle of the os calcis, from the under 
surface of the os calcis in front of both tubercles, from |be plantar fascia, and the 
iutermusculi|r septum between it and the Flexor brevis digitorum. Its tendon, 
after gliding over a smooth facet on the under surface of the base of the fifth 
metatarsal bone, is inserted with the short Flexor of the little toe into the outer 
side of the base of* the first phalanx of the little toe. It is supplied by the 
external plantar nerve. . ' 

* In erect position, this woui&, of course, be above. 
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Belationa. By its superficial surface^ with the plantar fascia. By its deep surface^ 
with the Flexor accessorius, the Flexor brevis minimi digiti, the long plantar 
ligament, and the tendon of the Peroneus longus. On its inner side are the external 
plantar vessels and nerve, and it is separated from the Flexor brevis digitorum 
by a vertical septum of fascia. 

IHssection, The muscles of the superficial layer should he divided at their oiigin, hy 
inserting the knife beneath each, and cutting obliquely backwards, so as to detach them 

from the btjne ; they should then be drawn 
ioQ.».Muscle8 of the Sole of the Foot. foiwards, in order to expose the second 
Second Laver. but not cut away at tlioir inserhon. 

^ * The two layers separated by a thin 

membrane, the deep ])lantar fascia, on the 
removal of which is si'en the tendon of the 
Flexor longus digitorum, the Flexor acces- 
sorius, the tendon of the Flexor longus pol- 
licis, and the Luipbricales. The long flexor 
tendons cross eafih other at an acute angle, 
the Flexor longus pollicis running along the 
inner side of the foot, on a plane superior 
to that of the Flexor longus iHgitoruiu, the 
direction of which is obliquely outwards. 

Second Layer. 

Fk^xor Acicessoriiis. 
Liimbricali‘«. 

The Flexor Accessoriudi^ arises by 
two heads : the inner or larger, which 
is muscular, being attached to the inner 
concave surface of the os calcis, and 
to flic calc.an(;o>scaphoid ligament ; tlio 
outer head, flat and tendinous, to the 
under surface of the os cal(*is, in front 
of its outer iuljerclo, and to the long 
plantar ligament : the two portions 
join at an sicuto angle, and are in- 
sertod into tlie outt^r margin and upper 
and under surfaces of tlie tendon of 
the Flexor longus digitorum, forming 
a kind of groove, in which the tendon 
is lodged. It is suj)plied by the ex- 
^temal plantai* nerve. 

Relations. By its superficial s?tr- 
faoCy with the muscles of the super- 
ficial layer, from which it is separated 
by the external plantar vessels and 
nerves. By its deep surface^ with 
the os calcis and long calcanoo-cuboid 
ligament* 

The Lumlricales are four small 
muscles, accossoiy to the tendons of the 
Plexor longus digitorum : they arise from 4il^e tendons of the long flexor, as far 
back as their angle of division, each arising from two tendons, excejit the internal 
one. Eaoh muscle terminates in a tendon, which passes forwards on the inner side 
of each of the lesser toes, and is inserted into the expansion of the long extensor 
and base of the fii*st phalanx of the oon^ponding toe. The two internal 
Lutnbricales muscles are supplied by the internal, and the two external by the 
external plantar nerve. 

IMssection, The flexor tendons 8lioul<^ be divided at the back part of the foot, and tbe 
Flexor accessorius at its origin, and drawn forwards, in order to expose the third layer. 

y 
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Third Layer. 

Flexor Bi’eris Pollicis. Flexor Brevis Minimi Digiti. 

Adductor Pollicis. Tiunsversus Pedis. 

The Flexor Brevis Pollicis arises, by a pointed tendinous process, from the 
inner border of the cuboid bone, from the contiguous portion of the external 
cuneiform, and from the prolongation of the tendon of the Tibialis posticus, which 
is attached to that bone. The muscle 

divides, in front, into two portions,.,. ^ aoo.-Musclas of tbe Sole of the Foot, 
which are inserted into the inner and Third Layer, 

outer sides of the base of the fii'st 
phalanx of the great to?, a sesamoid 
bone being developed in each tendon at 
its insertion. The inner |>ortiou of this 
muscle is blendeil with the Abductor 
pollicis previous to its insertion, the 
outer with the Add*ictor pollicis, and 
the tendon of the Flexor loiigus pollicis 
lies in a groove between tliem. 

Bdatioris, By its superficial surf ice^ 
with the Abductor pollicis, the ten- 
don of the Flexor long us pollicis and 
plantar fascia. By its deep surface^ 
with the tendon of tlie Pei*oneus 
longus, and metatarsal bone of the 
great toe. By its inner borJe7% with 
the Abductor pollicis. By itis outer 
border f with the Adductor Pollicis. 

The Adductor Pollicis is a large, 
thick, fleshy mass, passing obliquely 
across the foot, and occupying th(3 hol- 
low space between the four outer meta- 
tarsal bones. It arises from the tarsal 
extremities of the second, tliiid, and 
fourth metatarsal bones, and from the 
sheath of the tendon of the Peroneus 
longus, and is inserted, together with 
the outer portion of the Flexor bfevis 
pollicis, into the outer side of the base ^ 
of the phalanx of the great toe. 

The Flexor Brevis Minimi Digiti lies 
on the metatarsal bono of the little 
toe, and much msembles one of the 
Interossei. It arises from the base of 
the metatarsal bone of the little toe, 
and from the sheath of the PeAneus 
longus; its tendon is inserted into the 
base of the first phalanx of the little 
toe on its outer side. 

Relations. By its superficial surface^ with the plantar fascia and tendon of the 
Abductor minimi digiti. By its deep surface^ with the fifth metatarsal bone. 

The TranBV&raus Pedis is a narrow, flat, muscular fasciculus, stretched trans- 
versely across the heads of the mq^atarsal bones, between them and the flexor 
tendons. It allrises from the under surface of the head of the fifth metatarsal bone, 
lUid from the transverse ligament of the metatai*sus ; and is inserted into, the outer 
eide of the first phalanx of the great toe ; its fibres being blended with the 
t^don of insertion of the Adductor pollicis* 
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20 r. — The D«)rftal Interossei. 
Left Foot. 



202. — The Plantar Interossei. 
Foot. 



Hervous Supply. The Flexor brevis poliicis 
is supplied by the internal plantar nerve, and 
sometimes (jiccordiug to Meckel) receives a 
branch from the external plaiitar. The other 
three muscles of this layer ai*e supplied by the 
externsil plantar nerve. 

Relations. Ry its under sttr/ace^ with the 
tendons of the long and short Flexors and 
Lumbricales. By its upper surface^ with the 
Interosisei. 

Fourth Layer. 

TIhj Interossei. 

The Interossei muscles in the foot are similar 
to those in the hand, with tliis exception, that 
they are gron])od around the michlle line of the 
second toii, instead of the middle line of the 
whole member, as in IIk? lia.nd. They ate 
seven in number, and consist of two groups, 
dorsal and plantar. 

The Dorsal Interossei^ four in number, are 
situated between the metatarsal bones. Tlioy 
are bipcnniform muscles, arising by two heads 
from the ^ldj^iccnt sidtis of the metatarsal bones 
between which they are place vJ ; their tendons 
are inserted into the base^s of the first pha- 
langes, and into the aponeurosis of the common 
extensor tendon. In the angular interval left 
Ix^tween th (5 lieads of each muscle at its posterior 
extremity the perforating arteiles pass to the 
dorsum of the fc^ot ; except in the first Inter- 
osseous niusile, where the interval allows the 
passage of the communicating branch of the 
doimlis pedis artery. The first 'Dorsal inter- 
osseous muscle is inserted into the inner side of 
the second toe ; the other thrive are inserted 
into tlie outer sides of the second, thii'd, and 
fourth toes. Tliey ui*e all abductors frOm the 
middle line of 4 he second toe. 

The Mdanlar Jaterossei, three in number, lie 
beneath, rather tlian between, the metatarsal 
bones. Tliey are single muscles, and are eiich 
connected with but one iiietsitarsal bone. They 
arise from the Ixiso and inner sides of the shaft 
of the third, fourth, and fifth metatarsal boixes, 
and are inserted into the inner sides of the 
bases of tlie fi^st phalanges of the same toes, 
and into the aponeurosis of the common ex- 
tensor tendon. These muscles are all adductors 
towards the middle line of the second toe. 

All the Interossei muscles ai*e supplied by 
the external plantar nerve. 


SURGICAL ANA^MY. 

The student should now consider the effects produced by the action of the various mus- 
clesdn fractures of the bones of the lower extremity. The more common forms of fracture 
are selected for illustration and description. 

Y 2 
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Fracture of the necJc of 203,— fracture of the Nec 

the femu7* internal to the Capsular 

capmlar ligament (fig. 203 ) , 
is a very common accident, 

and is most frequently \ r/ \ 

caused by indirect violence, I 

such asslipping off the edge ^ I 

of tlie kerbstone, the im- . v — v B / 

petus and weight of the i # 

body falling upon the neck | 

of the bone. It usually ^ 

occurs in females, and sel- « 

dom under fifty years of Jj 

age. At this period of life, 

the cancellous tissue of the ^ /W 

nock of the bone not un- 

frequently is atrophied, be- j| 

ccnning soft and infiltrateilr 

with fatty matter; the com- 

pact tissue is partially ab- 

sorbed : hence the bone 

is moi^ brittle, and more 

liable to fracture. The cha- 

racteristic marks of this ac- 

cident are alight shorUming 

of the limb, and eversion of 

the foot, neitlier of which 

symptoms occur, however, 

in some cases until some 

time after the injury. Tlie 

eversion is caused by the combined action of the external 


203. — Fracture of the Neck of the Femur within the 
Capsular Ligament. 
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rotator muscles, as well as by the Pstias and Iliacus, Pec- 
tineus, Adductors, and Glutei muscles. The shortening is 
produced by the action of the Ollutei, and by the Pectus 
femoris in front, and the Biceps, Semitendinosus, and Semi- 
membranosus behind. 

Fracture of the femur just hdoxv the tf*ochantei's (Hg. 204) 
is an accident of not uu frequent occurrence, and is at- 
tended with great displacement, producing considerable 
deformity. The upper fragment, the portion chiefly dis- 
placed, is tilted forwards almost at right angles with the 
pelvis, by the combined action of the Psoas and Iliacus ; 
and, at the same time, everted and drawn outwards by 
the external rotator and Glutei muscles, causing a marked 
prominence at the upper and outer side of the thigh, and 
much puin from the bruising and laceration of the muscles. 
The limb is shortened, in consequence of the lower frag- 
ment being drawn ui)wards by the Roctq^ in front, and 
the Biceps, Seniimerabranosus, and Seraiteridinosus behind ; 
and, at the same time, everted, and the upper end thrown- 
outwards, the lower inwards, by the PectineuB and Ad-** 
ductor muscles. This fracture may be reduced in two 
different methods: either by direct relaxation of all the 
opposing muscles, to eflect which the limb should be placed 
on a double inclined plane ; or by overcoming the contrac- 
tion of the muscles, by continued extension, which may be 
e fleeted by means of the long splint. 

Oblique fracture of the femur hnmediaielg above the 
condyles (flg. 205) is a formidable injury, and attended 
witli considerable displacement. (Jn examination of the 
limb, the lower fragment may be felt deep in the popliteal 
space, being drawn backwards. by the Gastrocnemius and 
Plantaris muscles; and upwards by the posterior femoral 
and Rectus muscles. The pointed end or the upper frag- 
ment is drawn inwards by the Pectineus and Adductor 
muscles, and tilted forwards by the* Psoas and Iliacus, 
piercing the Rectus muscle, and occasionally the integu- 
ment. Relaxation of these muscles, and direct approxi- 
mation of the brokep fragments are effected by placing 
thf limb on a double inclined plane. The greatest care 


204. — Fracture of the Femur 
below the Trochauters. 
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is requisdte in keeping the pointed extremity of the upper fragment in proper position ; 
otherwise, after union of the fracture, the power of extension of the limb is partially 
destroyed, from the Rectus muscle being held down by the fractured end of the bone, and 
from the patella, when elevated, being drawn upwards against the projecting fragment. 



Fracture of the patAla (fig. 206) may be produced by muscular action, or by direct 
Tiolence. When produced by muscular action, it occurs thus: a person in danger of falling 
forwards, attempts to recover himself by throwing the body backwards, and the violent 


207. — Oblique Fracture of the Shaft 
of the Tibia. 



action of the Quadriceps extensor upon the pa- 
tella fractures the br)ue trails ver8ei3\ The upper 
fragment is drawn up the thigh by the Quad- 
riceps extensor, the lower fragment being re- 
tained in its position by the ligamentum 
patella) ; the extent of st.^}mratioii of the two 
fragments depending upon the degree of lacera- 
tion of the ligamentous structures around the 
bone. The patient is totally unable to straighten 
the limb ; the prominence of tlie patella is lost ; 
and a marked but varying interval can be felt 
between the fragments. I^'ho treatment consists 
in relaxing life opposing muscdes, which may lie 
effected by raising the trunk, and slightly ele- 
vating the limb, which should be kept in a 
straight position. Union is usually ligamentous. 
In iVacture from direct violence, the bone is 
generally cornminiited, or fractured obliquely or 
j)erpendicularly. 

Oblique fracture of the of the tibia 

(fig. 207) usually occurs at the lower fourth of 
the bone, this being the narrowest and weakest 
part, and is usually accompanied with fracture 
of the fibula. If the fracture has taken place 
obliquely from above, downwards, and forwards, 
the fragments ric^ over one another, the lower 
fragments being orawn backwards and upwai*da 
by the power! ill action of the muscles of the calf ; 
the pointed extremity of the upper fragment pro- 
jects forwards immediately beneath the integu- 
ment, often protruding through it, and rendering 
the fractiire a compound one. If the dii-ection 
of the fracture is the reverse of that shown in 
the figui'e, the pointed extremity of the lower 
fragment projects forwards, riding upon the lower 
end of the upper one. By bending the knee, 
which relaxes the opposing muscles, and znaking 
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e:c^i)sion from the Irnee aad ankle^ the fragments may he brought into apposition. It is 
often necessary, however, in compound fracture, to remove a portion of the projecting bone 
with the saw beibre complete adaptation can be edected. 

Fracture of the Jihula with dislocation 

2o8.-Fracture of the Fibula, with Dislocation 
known as ‘ I ott s * i^ture, « one of ^f the Foot outwards.—' Pott’s Fracture.' 

the most frequent injiuries of the ankle- 
loint. The end of the tibia is displaced 
"from the corresponding surface of the 
astragalus ; the internal lateral ligament 
is ruptured ; and the inner malleolus 
projects inwards beneath the integu- 
ment, which is tightly stretched over 
it, and in danger of bursting. The 
fibula is broken, usually from two to 
throe inches above the ankle, and occa- 
sionally that }X)rtion of the tibia with 
which it is more directly •Qonnected bfj- 
low; the foot is eve^tt^a by the action 
of the Peroneus longus, its inner border 
resting upon the ground, and, at the 
same time, the ,heel is drawn up by 
the muscles of the calf. This injury 
may be at once reduced by flexing the 
leg at right angles with the thigh, 
which relaxes all the opposing muscles, 
and by making slight extension from 
the knee and ankle. 




Of the Arteries 


T he Arteries are cylindrical tubular vessels, which serve to convey blood from 
both ventricles of the heart to every j)art of the body. These vessels were 
named arteries (aV/p, air; riy/jctr, to contain)y from the belief entertained hy the 
ancients that they contained Jiir. To Galen is due the honour of refuting this 
opinion ; he showed that these vessels, though for the mdst part empty after death, 
contain blood in the living body. 

The pulmonary arterj% which arises from the right ventricle of the heart, carries 
venous blood directly into the lungs, whence it is returned by the pulmonary 
veins into the left auricle. This constitutes the lesser or pulmonic cir c ujali^a i.* 
The great artery which arises from the left ventricle, tlie aorta, conveys arterial 
blood to the body generally; whence it is brought back to the right side of 
the hccart by means of the veins. This constitutes the greater or systemic 
circulation. ^ 

The disti ihution of the systemic arteries is like a highly ramified tree, the common 
trunk of whicli, formed by the aorta, commences at the left ventricle of the heart, 
the smallest ramifications coriesponding to the circumference of the Ixydy and the 
contained organs. The arteries are found in nearly every part of the body, with 
the exc(*ption of the h airs, n ails, epidei^mis, cartilages, and cornea; and the larger 
trunks usually occu[>y tlie most piotectod situations, runnmg, in the limbs, along 
the flexor side, whore they are less exposed to injury. 

There is considerable vai iation in the mode of division of the art(?ries : occasionally 
a short trunk sulMlivicles ijito sevei-Jil bi*anchos at the same point, as we observe 
in the caJiac and tliyi’oid ’.axes ; or the vessel may give olT several branches in suc- 
cession, and still -ccaitinLu? as the main trunk, as is seen in the arteiies of the limbs ; 
but the usual division is dichotomous, as, for instance, the aorta dividing into the 
two common iliacs ; and the common carotid, into the f^xternal and internal. 

The brandies of arlories arise at very variable angles ; some, as the superior 
intercostal aitei’ies fjorn the aorta, arise at an bbtuse angle; others, as the lumbar 
arteiies, at a right angle ; or, as the spermatic, at an acute angle. An artery from 
which a branch is given oflT, is smaller in size, but retains a uniform diameter until 
a second branch is deiived from it. A bianch of an aiieiy is smaller than the 
trunk from which it arises ; but if an aitery divides into two branches, the com 
bined area of the two vessels is, in nearly every instance, somewhat grcjater than 
that of the trunk; and the combined area of all the arterial bi'anches greatly 
exceeds the area of the aorta ; so that the arteries collectively may be regarded 
as a cone, ^the apex of which corresponds to the aorta ; the base to the capillaiy 
system. 

The arteries, in their distribution, communicate freely with one another, foming 
what is called an anastomosis (drdy between \ frrofta, mouth\ or inosculation; and 
this communication is very fr^e between the large as well as between the smaller 
branches. The anastomosis between trunks of equal size is found where great 
freedom and activity of the circulation are requisite, as in the brain ; here the two 
vertebral arteries unite to form the basilar, and the two internal carotid arteries are 
connected by a short communicating trunk ; it is also found m the abdomen, 
the intestinal arteries having very free* anastomoses between their larger branches, 
in the limbs, the anastomoses are most frequent and of largest siise around the 
joints ; the branches of an artery above freely inosculating with jb^anches from 
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the vessels ; these anastomoses are of considerable interest to the surgeon, 

ai it is by their enlargement that a collateral circulation is establidied after the 
applicatioa of a ligature to an artery for the cure of aneurism. The smaller branches 
of arteries anastomose more frequently than the larger ; and betw^n the smallest 
twigs, these inosculation^ become so numerous as to constitute a close network 
that pervades nearly every tissue of the body. 

Throughout the body generally, the larger arterial branches pursue a perfectly 
straight course; but in certain situations they are tortuous; thus, the facial artery 
in its course over the face, and the arteries of the lips, ai-e extremely tortuous in 
their coui*se, to accommodate themselves to the movements of the parts. The 
uterine arteries are also tortuous, to accommodate themselves to the increase of 
size which the organ undergoes during pregnancy. Again, the internal carotid 
and vertebral arteries, previous to their entering the c^ivity of the skull, describe a 
series of curves, which are evidently intended to diminish the velocity of the ciirient 
of blood, by increasing tfee extent of surface over whi6h it moves, and adding to 
the amount of impediment which is produced by friction. 

The arteries are dense in structure, of considerable strength, highly elastic, and,., 
when divided, they preserve, although empty, their cylindrical form. 

The minute structure of these vessels is described in the Introduction. 

In the description of the artexies, we shall first consider the effex*ent trunk of the 
systemic circulation, the aorta, and its branches; and then the efferent trunk of the 
pulmonic circulation, the pulmonary artery. 

The Aorta. 

The aorta (riopr^, arteria magna) is the main trunk of a series of vessels, 
which, arising from the heai*t, convey the red oxygenated blood to every part of 
the body for its nutrition. This vessel commences at the upper part of the left 
ventricle, and after ascending for a short distance, arches backwards to the left 
side, over the root of the left lung, descends within tha thorax on the left side of 
the vertebral column, passes thiuugh the aortic opening in the Diaphragm, and 
entering the abdominal cavity, terminates, considerably diminished in . size, oppo- 
site the fourth lumbar vei*tebra, where it divides into tfce right and left common 
iliac arteries. Henc^ its subdivision into the arch of the aorta, the thoracic aorta, 
and the abdominal aorta^ from the direction or position of its parts. 

Arch op the Aorta. 

* 

Dmection, In order to examine the arch of the aorta, open the thorax, by dividing the 
cartilages of the ribs on each side of the sternum, raising this bone from below upwards, and 
then sawing through the sternum on a level with its articulation with the clavicle. By this 
means, the relations of the large vessels to the upper border of the sternum and root of the 
neck are kept in view. 

The arch of the aoi+a extends from th e origin of the vessel at the upper part 
of the left ventricle to the lower border o?*the tody of the fbuyth dorsal vertebra. 
At its commencement, it ascends behind the *Bt(?rnum, ojSfiquely upwards and 
forwards towards the right side, and o piposite the upper J^rder of the second 
cos^l-cajatOage of the eij^^side, passes tiunsversel y from r i ght to left, and ffSm 
before backwards, to the left side of tEe Third" 'dorsal TOrtebm ; it iffi descends 
upon the left side of the body of the foui»th dorsal vertebra, at the lower border of 
which it takes the name of thoi^acic aorta. The arch of the aorta desexibes a 
curve, the convexity of which is directed upwards and to the right side ; aad it is 
subdivided, at the poiilts where it changes its direction, so as to be described ill 
three portionSi the ascending, transverse, and descending portions of the areh of 
the aorta. , 

These portions of the aorta would be better named transverse aorta, dorsal aorta,' aodt 
ali^Mlual or lumbar aoxta ; but I hesitate to introduce new names in plaOe of tdidse in uiil^ 
•TfiRSal use. 



ARCH OF AORTA. 


3*9 


Ascemding Paet of the Abch. 

The ascending portion of t he a rch of the aorta is about two inches in length. 
It commences ac the upper part of the left ventricle, in front of the left auriculo- 
ventricular orifice, and on a level with the lower border of the third costal cartilage 
of the left side close to the sternum ; ic passes obliquely upwards~ in the mr^ion 
.of th^ hurt’s axis, to the "np[l’"side, as high as the upper border of the second 
costal cartilage, describing a slight curve in its course, and being situated, when 
distended, about a quarter of an inch behind the posterior surface of the sternum. 


209. — The Arch of the Aorta and its Branches. 



A little above its commencement, it is somewhat enkrged, and presents three small 
dilatations, called the aimunes of the aorta (sinuses of Valsalva), opposite to whidi 
are attached the three semilunar valves, which seiwe the purpose of preventing 
a^astirgitation of ]blood into the cavitj of the ventricle. A section of the aorta 
opposite this part has a somewhat triangular figure ; but below the attachment of 
the valyw it is^ci;^lar. This portion of the heart is contained in the cavity of the 
permardlniB, and^ together with the pulmonary artery, is invested in a tt^ ^ 
serous membrane, continued on to them from the surface of the Iumu^ 
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Rdutions. The ascending paH of the arch is covered at its commenceihent hy 
the trunk of the pulmonary artery and the right apiiendix auriculae, and, higher 
up, is separated from the sternum by the pericardium, some loose areolar tisane, 
and the remains of the thymus gland ; behind^ it i-ests upon the right pulmonary 
vessels and foot of the right lung." On the right side^ it is in i-elsition with the 
superior vena cava and right aiiriclo ; on the Ipft stde^ with the pulmonary artery. 


Plan of the Relations of the Ascending Part of the Arch. 


In Front. 

Pulmonary artery. 

Right appendix aiiricula3. 
Pencnraium. 

Remains of thymus gland. 


Behind. 

Right pulmonary vessels. 

Itoot of right lung. 

Transverse Part* of the Arcti. 

The second or transversci portion of the arch commences at the upper border of 
the second chondro-sternal articulation of the right side in front, and passes from 
right to left, and from l)efore backwards, to the left side of the third dorsal 
vertebra behind.* Its upper border is usually about an inch below the upper 
margin of the sternum. 

itelationa. Its anterior surface is covered hy the left pleura and lung, and 
crossed towards the left side by the left pneumogaBtric and phrenic nerves, and 
aiidiac branches of the sympathetic. posterior surface lies on the trachea, just 
above its bifurcation, on the great, or deep, cardiac plexus, the oesophagus, thoiaidc 
duct, and loft recurrent laryngeal nerve. Its upper border is in I’elation with 

^ As^ regards the portion of the dorsal spine with which the transverse part of the arch c»f 
the aorta is in contact I am indebted to Mr, Bennett, late Demonstrator of Anatomy at 
JSt. George’s Hospital, . for the following observation : — 

*' In twelve subjects examined successively in the post'^moi'tem room of the Hospital, in 
whom the vessels were healthy, the following was the result as regards the highest point on 
the vertebral column touched hy the arch of the aorta. In nine it was opposite some part 
of the third dorsal vertebra : in one opposite the disc between the third and fourth, in one 
opposite the disc between the second and third, and in one opposite the second dorsal 
vertebra.’ 

Mr. J. Wood gives the following account of the relations and extent of the arch of the 
aorta, as the result of his observations on thirty-two subjects, fourteen male and eighteen 
female, in whom an antero-posterior vertical section of the spinal column from top to 
bottom had been made, with the viscera in situ. 

The cardiac opening of the aorta lies in a horizontal plane drawn through the centre of 
the third honp of the sternum, passing midway between the third and fourth rib-cartilages, 
and emerging behind about the tip of the sixth dorsal spinous process. The highest point 
of the aortic arch lies from three-quarters of an inch to an inch from the posterior surface 
of the second bone of the sternum, close to its right border, and to tbe inner side "of the 
joint between, the second right rib-cartilagc and tbe sternum. It approaches the lower border 
of the left side of the fourth dorsal vertebra, and first touches the spine usually about the 
intervertebral substance between the fourth and fifth vertebras. It then assumes a more 
Vertical direction, and Ues against the left side of tbe body of the fifth dotaal, v^^rtebra, 
which is, in fiict. the uppermost vertebra which shows on its body the imfnession or fiat- 
conta^ with the aorta (Jbum. of Anat, md Bhys, vol. iii.) 

. This anatomist accordingly ^puts the lower two portions of the arch one vertebra lower 
thaoi the account ih the text, ami he supports his observations by those of Pirbgoff. ' 


/ 
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Arcth of Aorta. 
A‘«coii<ling 
Fortiou. 


Left Side. 
Pulmonary artery. 


Bight Side. 

Superior cava. 
Right auricle. 
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the. left innominate vein ; and from its upper part are given off . the innominate, left 
common cjbx>tid, and left subclavian arteries. Its lower harder is in relation with 
the bifuiHjation of the pulmonary artery, and the remains of the ductus arteriosus, 
which is connected with the loft division of that vessel ; the left recurrent 
laryngeal nerve v^^inds round it from before backwards, whilst the left bronchus 
passes below it. 


Plan of the Relations of the Tkansvebse Part of the Arch. 


In FrofnU 

liH’t pleura and lung. 

Left pneumogastric nerve. 
Left phrenic nerve. 
Cardiac nerves. 


Above, 

lioft innominate vein. 
Arteria innomiiiata. 
Left carotid. 

I^eft subclavian. 



Lifurcaiioii of pulmonary artery, 
lieniains of ductus arteriosus. 
Left recurrent nerve. 

[Jjeft bronchus. 


JBehind, 

Trachea. 

Beep cardiac plexus, 
fEsopliagiis. 

Thoracic duct. 

Left recurrent nerve. 


Descending Part of the Akcti. 

The descending portion of the arch has a straight direction, inclining downwards 
on the li»fb side of the body of tlio fourth dorsal vertebra, at the lower Ixirder of 
which it takes the name of thoracic aorta. 

itclationa. Its anterior surface is cover*ed by the pleura and root of the loft 
lung; heMnd^ it lies on the left side of the body of the fourth dorsal vertebra. On 
its rifjht side are the oesophagus and thonicic duct ; on its left side it is covered by 
the pleura. 


Plan of the Relations of the Descending Part of the Arch. 


Sight side. 

Gi^sophagiis. 
Thoracic duct. 


In Front, 
I^leiira. 

Root of left lung. 


Arcl) of .Aorta. 
Descending 
Portion. 


\ 


Behind, 

Left side of body of fourth dorsal vertebra. 


Left side. 
Pleura. 


The ascending, transverse, and descending portions of the aixjh vary in position 
aocording to the movements of respiration, being lowered, together with the 
trachea, bronchi, and pulmonary vessels, during inspiration by the descent of the 
Diaphragm, ^nd elevated during expiiution, when the Diaphragm ascends. These 
movements are greater in the tiscending than the transvei’se, and in the latter 
than the descending part. 

f The height to which the aorta rises in the chest Is us^Uy about an inch 

below tbe uppe^ border of sternum ; but it iuay«e8cend nearly to the top of that bone. 
Occasionally, it is found an inch and a half, more rarely three inches below thi8. point« 

, . Sometimes the aorta arches over the root of the xjgbt of left* 

lung, as in birds, and passes down on the right side of the spine. - u the 
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viscera of the thoracic and abdominal cavities are transposed. Less fluently, the’ aorta, 
after arching over the root of the right lung, is directed to its usual position on the left side 
of the spine, this peculiarity not being accompanied by any tr&nsposition of the viscera. 

In Vmformattan, The aorta occasionally divides, as in some quadrupeds, into an ascending 
and a descending trunk, the former of which is directed verticuly upw^as, and subdivides 
into three branwe 8 ,to supply the head and upper extremities.^ Sometimes the aorta sub* 
divides soon after its origin into two branches, which soon reunite. In one of these cases, 
the oesophagus and trachea were found to pass through the interval left by their division ; 
this is the normal condition of the vessel in the reptilia. 

Surgical Anatomy. Of all the vesi^elsof the arterial system, the aorta, and more especially 
its arch, is most frequently the seat of disease ; hence it is important to consider some of the 
consequences that may ensue from aneurism of this part. 

It will be remembered, that the ascending part of the arch is contained in the pericardium, 
just behind the sternum, being crossed at its commencement by the pulmonary arteiy^ ana 
right auricular appendix, and having the root of the right lung l^hind, the vena cava on the 
right side, and the pulmonary artery and left auricle on the left side. 

Aneurism of the ascending aorta, in the situation of the aortic sinuses, in the great 
majority of cases, ailects the right coronary sinus ; this is mainly owing to the fact that tlie 
regurgitation of blood upon the sinuses takes place chiefly on the right anterior aspect of 
the vessel. As the aneurismal sac enlarges, it may compress any or all of the structures in 
immediate proximity with it, but chiefly projects towards the right anterior side ; and, 
consequently, interferes mainly with those structures that have a corresponding relation 
with the vessel. In the majority of cases, it bursts into the cavity of the pericardium, the 
patient suddenly drops down dead, and, upon a post-mortem examination, tlje pericardial sac 
18 found full of blood : or it may compress the riglit auricle, or the pulmonary artery, and 
adjoining part of the right ventncle, and open into ^ne or the other of these parts, or may 
press upon the superior cava. 

Aneurism of the ascending aorta, originating above tbe sinuses, most frequently impli- 
cates the right anterior *wall of the vessel ; this is probably mainly owing to the blood 
being impelled against this part. The direction of the aneurism is also chiefly towards the 
right of tbe median line. If it attains a large size and projects forwards, it may absorb tbe 
sternum and the cartilages of the ribs, usually on the right side, and appear as a pulsating 
tumour on the front of the chest, just below the manubrium : or it may ourst into tbe peri- 
cardium, or may compress, or open into the right lung, the trachea, .bronchi, or oesophagus. 

Regarding the transverse part of the arch, the student is reminded that the vessm lies 
on the trachea, the oesophagus, and thoracic duct; that the recurrent laryngeal nerve 
winds around it ; and that from its upper part are given ofl* three large trunks, which 
supply the bead, neck, and upper extremities. Now an aneurismal tumour taking origin 
from the posterior part or right aspect of the vessel, its most usual site, may press upon 
the trachea, impede the breathing, or produce cough, hsemoptysis, or stridulous breathing, 
or it may ultimately burst into that tube, producing fatal haemorrhage. Again, its pressure 
on the laryngeal nerves may give rise to symptoms which so accurately resemble those of 
laryngitis, that the operation of tracheotomy has in some cases been resorted to, from the 
supposition that disease existed in the larynx; or it may press upon the thoracic duc!t 
and destroy life by inanition ; or it may involve the oesophagus, producing dysphagia ; or 
may burst \nto the oesophagus, when fatal haemorrhage will occur. Again, the innominate 
artery, or the left carotid, or subclavian, may be so obstructed by clots, as to produce a 
weakness, or even a disappearance, of the pulse in one or the other wrists ; or the tumour 
may present itself at or above the manubrium, generally either in the median line, or to 
the right of the sternum, and may simulate an aneurism of one of tbe arteries of the 
neck. 

Aneurism affecting the descending part of the arch is usually directed backwards and to 
the left side, causing absorption of the vertebrae and corresponding ribs ; or it may press 
upon tbe trachea, left bronchus, oesophagus, and the right and left lun^, generally the 
latter. When rupture of the sac occurs, it usually takes place into the left pleural cavity ; 
less frequently into the left bronchus, the right pleura, or into the substance of tbe lungs "or 
trachea. In this form of aneurism, pain is almost a constant and characteristic symptom, 
referred to either the back or chest, and usually radiating from tbe spine around the left 
side. This symptom depends upon the aneurismal sac compressing the intercostal nerves 
against the lone. 

Bbanches op the Arch op the Aorta (Figs. 209, 210). 

The branches given off from the arch of the aorta are five in number : two of 
small size from the ascending portion, the right and left coronary, and three of large 
mze from the transverse portion, the innominate artery, the left common cardtid, 
and the left subclavian. ^ 

Pontion of the BtancKee. The branches, instead of Arising from the highest 
part of the arch (their ustm position), may be moved more to the right, arising from the 
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coiiiineaoeineiit of the transyerse or upper part of the aecendiag^ porticm ; or the distance front 
one another at their origin may be increased or diminished^ the most fi^uent change in this 
respect being the apnroximation of the left carotid towards the innominate artery. ^ 

The Number tiie primary branches maybe reduced to two ; the left carotid arising from 
the innominate artery ; or (m>re rarely), the carotid and subclavian arteries of the left side 
arising &om a left innoaiinate artery* But the number may be increased to four, from the 
right carotid and subclavian arteries arising directly from the aorta, the innominate being 
amnt. In most of these latter cases, the right subclavian has been found to arise from the 
left end of the arch; in other cases, it was the second or third branch given ofl* instead of 
the lirst. Lastly, the number of trunks from the arch may be increased to five or six; in 
these instances, the external and internal carotids arise separately from the arch, the 
common carotid being absent on one or both sides. 

Number umal, Arrangement different. When the aorta arches over to the right side, the 
three branches have an arrangement the reverse of whnt is usual, the innominate supplying 
the left side, and the carotid and subclavian (which arises separately) the right side. In 
other cases, where the aorta takes its usual course, the two carotids may be joined in a 
common trunk, and the subclavians arise separately from the arch, the right subclavian 
generally arising from the left end of the arch. 

Secondary Branches sometimes arise from the arch; most ^commonly such a secondary 
branch is the left vertebral, which usually takes origin between the left carotid and left 
subclavian, or beyond them. Sometimes, a thyroid branch is derived from the arch, or the 
right internal mammary, or right vertebral, or, more rarely, both vertebral.* 

The Coronaet Arteries. 

The coronary arteries supply the heart ; they are two in number, right and left, 
arising near the commencement of the aorta immediately above the free margin of 
the semilunar valves. 

The liiglki Coronary Artery^ about the size of a crow's quill, arises from the 
aorta immediately above the free margin of the right semilunar valve, between 
the pulmonary artery and the right appendix auriculm». It pisses forwards to 
the right side, in the groove between the right auricle and ventricle, and curving 
around the right border of the heart, runs along its posterior surface as far as the 
posterior interventricular groove, where it divides into two branches, one of which 
continues onwards in the groove between the left auricle and ventricle, and 
anastomoses with the left coronary ; the other descends along the posterior inter- 
ventricular furrow, supplying branches to l>oth ventricles and to the septum, and 
anastomosing at the apex of the heart with the descending branch of the left 
coronary. 

This vessel sends a large branch along the thin margin of the right ventricle to 
the apex, and numerous small branches to the right auricle and ventricle, and the 
commencement of the pulmonary artery. • 

The Left Coronary^ smaller than the former* arises immediately above the free 
edge of the left semilunar valve, a little higher than the right ; it passes forwards 
between the puj|,monary artery and the left appendix auriculae, and descends 
obliquely towards the anterior interventricular groove, where it divides into two 
branches. Of tiiese, one passes transversely outwards in the left auriculo-ventri- 
cular groove, and winds around the left border of the heart to its posterior surface, 
where it anastomoses with the superior branch of the right coronary ; the other 
descends along the anterior interventricular groove to the apex of the heart, 
where it anastomoses with the descending branch of the right comnaiy. The left 
coronary supplies the left auricle and its appendix, both ventricles, and numerous 
small branches to the pulmonary artery, and commencement of the aorta. 

PeetdiaritieB, These vessels occasionally arise by a comnion trunk, or their number may 
be increased to three ; the additional branch being of small size. More rarely, there are 
two additional branches. 

Arteria Innominata. 

T|;ie innominate artery is the largest brandy given off from the arch of the aorta. 
It arises from the commencement of the transverse port^pn in front eff the le^ 

* Ij'he anomalies of the aorta and its branches are minntely described by Krause in 
'Anatomy^ (Brunswick, 1868), vol. iii.,.p» 203 et $eq^ ^ 
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carotid, and, ascending obliquely to the upper border of the right stemo-^laTicular 
articulation, divides into the right common carotid and right subclavian arteries. 
This vessel varies from an inch and a half to two inches in length, 

ltelatio7is. In fronts it is separated from the first bone of the sternum by the 
Sterno- hyoid and Sterno-thyroid muscles, the reipains of the thymus gland, and 
the left innominate and right inferior thyroid veins which cross its root. Behind^ 
it lies upon the trachea, which it crosses obliquely. On the right side^ is the right 
vena innominata, right pnenmogastric nerve, and the j)leum ; and on the le/l side, 
the remains of the thymus gland, and origin of the left carotid artery. 

Plan of the Relations of the Innominate Artery. 

In FnmL * 

Sternum. 

Sterno-hyoid and Sterno-thyroid muscles. 

ReiMIiins of thyaiiis gland. 

Left innominate and right inferior thyn>id veins. 

Infeiior cervical caidiac branch from right pneumogastiic nerve. 

Right mle. 

Right vena innominata. 

Right pneumogastric nerve. 

Pleura. 


Pemilianties in point of division. When the bifurcation of the innominate artery varies 
from the point above mentioned, it som-itiinea ascends a considerable distance above the 
sternal end of the clavicle ; less frequently it divides below it. In the former class of ciises, 
its length may exceed two inches ; and, in the latter, be reduced to an inch or less.* These 
are points of considerable interest for the surgeon to remember in connection with the opera- 
tion of tying this vessel. 

Branches. The arteria innominata occasionally supplies a thyroid branch (thyroid^a 
ima or media) » which ascends along the front of the trachea to the thyroid gland ; and 
sometimes, a thymic or bronchial branch. The left cai'otid is frequently joined with the 
innominate artery at its origin. Sometimes, there is no innominate artery, the right sub- 
clavian arising directly from the arch of the aorta. 

Position. When the aorta arches over to the right side, the innominate is directed to the 
left side of the neck instead of the right. 

Collateral circulation. Allan Burns denionstmted, on the dead subject, the possibility of 
tl^ establJAliineiit of the collateral circulation after ligature of the innominate artery* by 
tying and dividing that artery, after which, he says, * Even coarse injection impelled into the 
aorta, passed freely by the anastomosing branches into the arteries of the nght arm, filling 
them and all the vessels of the head completely.’ {Surgical Anatomy of the Head and Neck. 
p. 62.) Tlie bx’anches by which this circulation would be carried on are very numerous; 
thus, all the communications across the middle line between the branches of the carotid 
arteiies of opposite sides would be available for the supply of blood to the right side of the 
head and neck ; while the anastomosis between the superior intercostal of the subclavian 
and the first aortic intercostal (see infra on the collateral circulation after obliteration of the 
thoracic aorta), would bring the blood, by a free and direct course, into the ri^ht subclavian : 
the numerous connections, also, between the lower intercostal arteries and the branches 
of the axillary and internal mammary arteries would, doubtless, assist in the supply of blood 
to the right arm, while the epigastric, from the external iliac, would, by means of its anasto- 
mosis with the internal mammary, compensate fur any deficiency in the vascularity of the 
wall of the chest. 

JSurgicfU Anatomy. Although the operation of tying the innominate artery has been pei^ 
formed by several surgeons, for aneurism of the right subclavian extending inwards as far as 
the Scalenus, in only one instance has it been attended with success.* Mott’s patient, how- 
ever, on vrtom the (^ration was first performed, lived nearly four weeks, and Graefe’s more 
than two months. The main ol)stacles to the operation are, as the student will perceive from 
his dissection of this vessel, the deep ritdation of the artery^ behind and beneath the sternum, 
the number of important stntctuiles which surround it in every pait. 

; opera^on was performed by Dr. Smyth of New Orleans. See the New Sydenham 

Soiaely 'a 'Biennial Retrospect,’ for 1865-6, p. *346. ' 
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. In order to a ligature to this vessel, the patient is to be placed upon his btiok, with 
the shoulders raisc^d, and the head bent a little backwards, so as to draw out the arter^r 
from behind the sternutti into the neck. An incision two inches long is then made along 
the anterior border of the Sterno-mastoid muscle, terminating at the sternal end of the 
clavicle. From this point, a second incision is carried albout the same length along the 
upper border of the clavicle.* The skin is then dissected back, and ^ the Platysma divided 
on a director: the sternal end of the Sterno-mastoid is now .brought into view, and a 
director being passed beneath it, and close to its under surface, so as to avoid any small 
vessels, the muscle is to be divided transversely throughout the greater part of its |ittacb*- 
inent. By pi^ssing aside any loose cellulai* tissue or vessels that may now appear, the 
Steriio-hyoid and Sterno-thyrbid muscles will be exposed, and must be divided, a director 
being previously passed beneath them. The inferior thyroid veins may come into view, and 
must be carefully drawn either upwards or downwaj'ds, by means of a blunt hook. On no 
account should tnese vessels be divided, as it would add much to the difficulty of the opera- 
tion, and endanger its ultimate success. After tearing through a strong fibro-celiular 
lamiiia, the right carotid is brought into view, and being traced downwards, the arteria 
innoniinata is arrived at. The left vena innominata should now be depressed, the right 
vena innominata, the internal jugular vein, the pneumogastric nerve drawn to the riglit side ; 
and a curved aneurism needle may then be passed around the veefeel, close to its surface, aud 
in a direction from below upwards and inwards; care being taken to avoid the right pleural 
sac, the trachea, and cardiac nerves. The ligature should be applied to the artery as high as 
possible, in order to allow room between it and the aorta for the formation of a coaguliim. 
The importance of avoiding the thyroid plexus of veins during the primary steps of the opera- 
tion, and the pleural sac whilst including the vessel in the ligature, should he most carefully 
.])oriie in mind, since secondary haBmorrliage or pleuris}^ has been tlie cause of death in ail 
the fatal cases hitherto recorded. 

Common Carotid Arteries. 

The common carotid arteries, although occupying a nearly similar position in 
the neck, differ in position, and, consequently, in their relations at their origin. 
^Jlie right carotid arises from the arteria innominata, behind the I'ight sterno, 
clavicular articulation j the left from the highe^st i)art of the arch of the aorta- 
The left carotid is, consequently, longer and placed more deeply in the thorax. It 
will, therefore, be more convenient to describe first the course and lelations of that 
portion of the left carotid which intervenes between the arch of the aorta and the left 
sterno-clavicular articulation (see fig, 209). 

The left carotid within the thorax ascends obliquely outwards from the arch of 
the aorta to the root of the neck. In front it is separated from the first piece of the 
sternum by the Sterno-hyoid and Sterno-thyroid muscles, the left innominate vein, 
aud the lemains of the thymus gland ; behind, it lies on the trachea, msophagus, and 
ilioracic duct. Internally, it is in relation with the artiuia innominata ; externally, 
with the left pneumogastric nerve, and left su bclavian artery. 

» 

1 

Plan of the Relations op the Left Common Carotid. 

Thoracic Portion. 

In Fnmt, 

Sternum. 

Sterno-hyoid and Sterno-thyroid muucles. 

Left innominate vein. 

Remains of thymus gland. 


Intertially. f Left Common \ Extefi'WlUy. 

Arteria innominata. Left pneiiinogaeti-ic nerve. 

\ Portion. j Left subclavuin artery. 


behind* 

Trachea. 

fEsophagus. 

Thoracic dfUct. 

In the neck, the two eoaimon carotids resemble each other so dloself, that 
description will apply to both. Each vessel passes obliquely upwaidJ^ 
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behind the sterno clavicular articulation, to a level with the upper border of the 
thyroid cartilage, where it divides into the external and internal carotid; these 
names being deiived from the distribution of the arteries to the external parts of 
the head and face, and to the internal parts of the cranium respectively. The 
course of the common carotid is indicated by a line drawn from the sternal end of 
the clavicle below, to point midway between the angle of the jaw and the 
mastoid process above. 


21 1.— Surgical Anatomy of the Arteries of the Neck. Right Side. 



At the lower part of the neck the two common carotid arteries are separated 
from each other by a very small interval, which contains the trachea; but at the 
upper pai*t, the thyroid body, the larynx and pharynx project forwards between 
the two vessels, and give the appearance of their being placed further l)ack in that 
situation. The common carotid artery is contained in a sheath, derived from the 
cervical fascia, which also encloses the internal jugular vein and pneumo- 
ipurttie nerve, the vein lying on the outer side of the artery, and the nerve between 
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the artery and vein, on a plane posterior to both. On opening the sheath, these 
three structux'es are seen to be separated from otxe another, each being enclosed iu 
a separate fibrous investment, 

/delations. At the lower part of the neck the common carotid artery is very 
deeply seated, being covered by the supej^ial fascia, Platysma, and xleep fascia, the 
Sterno-mastoid, Sterno-hyoid, and Sterno-thyroid muscles, and by tlie Oiiio-hyoid 
opposite tlie cricoid cartilage; but in the upper part of its course, near its ter- 
mination, it is more superficial, being covered merely hy the integument, the 
superficial fascia, Idatysma, deep fiiscia, and inner margin of tlie Hterno- mastoid, 
and is contained in a triangular spac^, bounded behind by the Hterno-mastoid, 
above by the posttaior belly of the Digastric, aitd b(‘low by the anterior helJy of 
the Omo-hyoid. This part of the artery is crosse4l obliquely from within outwards 
by the sterno-mastoid artery ; it is crossed also by one, or sometimes two superior 
thyroid veins, which terminate in the internal jugtilar, and descending on its 
slauith in front, is seen th(^ descendens noni nerve, this filament being joined by 
one or two branches fi’om tlie cerwical nerws, which cross the vessel from without 
inxfnrds. Sometimes the descendens noni is contaku'd within the sheath. The 
middh; thyroitl vein crosses the. artc^ry about its middle, and the aiitei'ior jugular 
vein, below. tlu) artery lies in front of the cervical portion of the spine, 

resting first on the Longus colli muscle, then on the? Ih'ctus capitis anticus major, 
from which it is separated by the sympathetic nerve. I'he recurrent laryngeal 
nerve and inferior thyroid artoiy cross behind the v(jss(0 at its lower 2>art, Inter- 
naJly, it is in relation with tlje trachea and tliyroid gland, th(j inferior thyroid 
artery and recurrent laryngeal nerve being interpost'd : Jiigher up, with the laiyiix 
and pharynx. On its outer side are placed the iutcrnal jugular vein and pneuino- 
gastric lu'rve. 

At the lower part of the neck, the internal jugular ^ ein on the right side diverges 
from the artery, but on tlie left side it aj)j)roaclu\s it, anti often crosses its lower 
part. I^liis is an important fiict to Iwijir iu mind during the ])erfbrmance of any 
operation on the lower part of the left common carotid artety. 


Plan ok thk Relations of tjie Common Caiiotjd Artery. 
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Peculiarities as to Origin, The right common carotid may aris(' above or below its usual 
point, the upper border of the sterno-clavicular articulation." Tliis variation occurs in one 
out of about eight cases and a half, and the origin is more frc^qiumtly above than below 
the usual point ; or the artery may arise as a separate brancli from the arch of the aorta, or 
in conjunction with the left carotid. The left common carotid varies more frequently in its 
origin than the right.^ In the majority of abnormal cases it arises with the innominate 
ai*tery, or if the innominate artery is absent, the two carotids arise usually by a single trunk. 
The left carotid has a tendency towards the right side of the arch of the aorta, being occasion- 
allv the first branch given ofl’ from the transverse portion. It rarely joins with the left 
Buhclavian, except in cases of transposition of the arch. 

Z 
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PecuJiarUdea as to Point of Dividon, The most important peculiarities of this vessel, in 
a surgical point of view, relate to its place of division iil the neck. In the maiority of 
abnormal cases, this occurs higher than usual, the artery dividing into two bmnches 
opposite the hyoid bone, or even higher; more rarely, it occurs below its usual place 
opposite the middle of the larynx, or the lower border of the cricoid cartilage;- and one 
case is related by Morgagni, where the commch carotid, only an inch and a half in length, 
divided at the root of the neck. Very rarely,' the common carotid ascends in the neck 
without any subdivision, the internal carotid being wanting; and in two cases, the common 
cartoid has been found to bo absent, the external and internal carotids arising directly from 
the arch of the aorta. This peculiarity existed on both sides in one subject, on one side in 
the other. 

Occasional Branches. The commoiysarotid usually gives off fio branches ; but it occasionally 
gives origin to tho superior th^^roid, or a laryngeal branch, the interior thyroid, or, more 
rarely, the vertebml artery. 

Surgigal Anatomy. The operation of tying the common carotid artery may be necessary 
in a wound of tlial vessel or its branches, in an aneurism, or in a case of pulsating tumour 
of tho orbit or .skiiU. If t>lie wound involves the trunk of tho common carotid, it will be 
necessary to tie tlu> artery above and below the wounded part. But in cases of aneurism, 
or where one of the branches of tho common carotid is wounded in an inaccessible sillia- 
tion, it may be judged nece^ssar}^ to tie tho trunk. In Sjuch cases, the whole of the artery 
is accessible, and any part may bo tied, except close to either end. When the case is sucli 
as to allow of a (dioice bedug made, tho lower part of the carotid should never be selectt'd 
as tho spot upon which to place a ligature, for not only is the artery in this situation 
placed very deeply in the neck, but it is covered by three layers of muscles, and on tlie 
left side the jugular vein, in the great majority of cases, passes obliquely in front of it. 
N(dlher .should the upper end be selected, ibr here the superior thyroid vein and its tribu- 
taries would give risti to very considerable diHiciilty in the application of a ligature. The 
point most favourable lor the operation is opposite tho lower part of the larynx, and hero 
a ligature may be applied on the vessel, either above or below the point where it is crossed 
bytho Omo-hyoid luuHtde, In the former situation the artery is most accessible, and it 
may be tied there in cases of wounds, or aneurism of any of the large branches of the 
carotid ; whilst in cases of aneurism of the upper part of the carotid, that part of the 
vessel may be selected which is below the Omo-hyoi 1. It occasionally happens that the 
carotid artery bifurcates below its usual position: Tf tho artery be exposed at its point of 
bifurcation, toth divisions of the vessel should be tied near their origin, in preference to 
tying the trunk of the artery near its termination ; and if, in con.sequence of the entire 
absence of the {Common carotid, or from its early division, two arteries, the external and 
internal carotids, are met with, the ligature should be placed on that vessel which is found 
on compression to be connected with the disease. 

In this operation, tho direction of the vessel and the inner margin of the Sterno-mastoid 
are the chief guides to its performance. 

7b tie the Common Carotid above the Omo-hifoid, Tho patient should be placed on his 
back with the head throwti back: an incision is to be made, three inches long, in the 
direciion 'of th«) anterior border ot» the Sterno-mfistoid, from a little below the angle of 
the jaw to a level with the crictud cartilage: after dividing the integument, superficial 
fascia, and Platysma, the deep fascia must be cut through on a director, so tts to avoid 
wounding numerous small veins that are usually found beneath. The head may now oe 
brought forwards so as to relax the parts somewhat, and the margins of the wound held 
asunder by ct)pper spatuhe. Tho descendens noni nerve is now exposed, and must be 
avoided, and the sheath of the vessel^aving been raised by forceps, is to be opened over 
the artery to a small extent at its inner side. The internal jugular vein may^ now’ present 
itself alternately distended and relaxed ; this should be compressed both above and below, 
and drawn outwards, in order to facilitate the operation. The aneurism needle is how 
passed from the outside, Ciire being taken to keep the needle in close contact with the 
artery, and thus avoid the risk of injuring the jugular vein, or including the vagus nerve. 
Before the ligature is tied, it should be ascertained that nothing but the artery is in- 
cluded in it. 

^ To tie the Common Carotid^ heloio the Omo-hyoid. The patient should be placed in the same 
position as above mentioned. An incision about three inches in length is to be made, 
parallel with the inner edge of the Sterno-mastoid, commencing on a level with the cricoid 
cartilage. The inner border of the Sterno-mastoid having been exposed, the sterno-mastoid 
artery and a large vein, the middle thyroid, will be seen, and must be carefully avoided ; the 
Sterno-mastoid is to be drawn outwards, and the Sterao-hy<nd and thyroid musdes inwards. 
The deep fascia must now be divided below the Omo-hyoid muscle, and thl^ sheath having 
Ihi^n exposed, must be opened, care beii:^ taken to avoid the descendens noni, which here 
ira^ on the inner or tracneal side. The jugular vein and Vagus nerve teing then pressed tp 
side,^tia^ needle be passed round the artery from without ii^ards, great care 
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being taken to avoid the inferior thyroid arteiy, the recurrent laryngeal, and sympathetic 
nerves which lie behind it, 

• * 

Chllateral drcuiation. After ligature of the common carotid, the collater il circulation 
can be perfectly established', by the free communication which exists ^between the carotid 
arteries of opposite sides, both without and within the cranium— and by enlargement of 
the branches pf the subclavian artery on the side corresponding to that on which'' the 
vessel has been tied, the chief communication outside the skull taking place between 
the superior and inferior thyroid arteries, and the profunda cervicis, and anterior princeps 
cervicis of the occipital ; the vertebral taking the place of the internal carotid within the 
cranium. * 

Sir. A Cooper had an opportunity of dissecting, thirteen years after the operation, the 
case in which he first successfully tied the common carotid (the second case in which 
he perfdl*med the operation). Omfs Hofipital Itejwrts^ i. 56. The injection, however, 
does not seem to have been a successful one. It showed merely that the arteries at the 
base of the brain (circle of Willis) were much enlarged on the side of the tied artery, and 
that the anastomosis between the branches of the external carotid on the affected side 
and those of the same arterj^ on the sound side was free, so tlfat the external carotid was 
perv^Qua t^iroiighoiit. 


External Carotid Artery. ^ 

The externa] carotid artery (fig. 21 1) arises opposite the upper border of the 
thyroid cartilage, and taking a slightly curved course, ascends upwards and for- 
wards, and then inclines bjickwards, to the-, space between tlie neck of the condyle 
of the lower jaw, and the external meatus, wliere it divider into the temporal and 
internal maxillary arteries. It rapidly diminishes in size in its course up the neck, 
owing to the number and large size of the branches given off from it. In the 
child, it is somewhat smaller than the inteamal carotid : but in the adult, the two 
vessels are of nearly equal size. At its commencement, this artery is moi e super- 
ficial, and placed nearer tlie middle line than the interna,! carotid, and is contained 
in the triangular space bounded by the Sterno-mastoid behind, the Omo hyoid 
below, and the posterior belly of the Digastric and Stylo-liyoid al>ove ; it is covered^ 
by the skin, Platysma, deep fascia, and anUirior margin of the Sterno mastoid, 
crossed* by the hypoglossal nerve, and by the lingual and facial veins; it is after-, 
wards crossed by the Digastric and Stylo-hyoid muscles, and higher up passes 
deeply into the substance of the parotid gland, where it lies beneath the facial nerve 
and the junction of the temporal and internal maxillary veins. 

Internally is the hyoid bone, the wall of the pharynx, and the ramus of the jaw, 
from which it is separated by a portion of the parotid gland. 

Behind near its origin, is the superior laryhgeal nerve; and higher up, it 
is separated from the internal carotid by the Stylo-glossus and Stylo-pharyngeus 
muscles, the glosso- pharyngeal nerve, and part of the parotid gland. 


Plan of the Relations of THlfi^ffeTERNAL Carotid. 
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Surpied Anatomy. The application of a ligature to the external carotid tnay jbe 
in coses of wounds of this vessel^ or of ltd branches when these cannot be and in 

z 2 
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cases of pulsating' tumour of the §calp or face; the operation, however, is very rarely per- 
formed, ligature of the common carotid being preferable, on account of the dumber ^ of 
branches given off from the extertial. To tie this vessel near its origin, below the point 
where it is crossed by the Digastric, an incision about three inches in length should foe 
made along the margin of the Sterno-mastoid, from the angle of the jaw to the cricoid 
cartilage, as in the operation for t^ing the common carotid. To tie the vessel above the 
Digastric, between it and the parotid gland, bn incision should be made, from the lobe of 
the ear to the great cornu of the os hyoides, dividing successively the'^skin, Platysma, and 
fascia. By separating the posterior belly of the Digastric and Stylo-hyoid muscles which 
are seen at the lower part of the wound, from the parotiij gland, the vessel will be exposed, 
and a ligature may be applied to it. The circulation is at once re-established by the free 
communication between most of the large branches of the artery (facial, lingual, superior 
thyroid, occipital) and the corresponding arteries of the opposite side, and by the free 
anastomosis of the facial with branches from the internal carotid, of the occipital with 
branches of the subclavian, etc. 

Branches. The extcjriial carotid artery gives off eight branches, which, for con- 
venience of description, may be divided into four sets. (See fig. 212, Plan of the 
Branches.) 

Anterior. 

Superior Tliyroiti. 
liingual. 

Facial. 

The student is here reminded that many variations are mot with in the number, 
origin, and course of these branches in different subjects ; but the above arrange- 
ment is that which is found in the great majority of cases. 

The SuPERiOtt Thyroid Artery (figs. 21 r and 216) is the first branch given 
off from the external carotid, being derived from that vessel just below the great 
cornu of the hyoid bone. At its commencement, it is quite superficial, being 
covered by the integument, fascia, and Platysma, and is contained in the trian- 
gular space bounded by the Sberno-mastoid, Digastric, «and Omo-hyoid muscles. 
A-fter running upwards and inwards for a short distance, it curves downwards aiid 
forwards, in an arched and tortuous manner, to the upper part of the thyroid gland, 
passing beneath the Omo-hyoid, Sberno-hyoid, and Sterno-thyroid muscles ; and 
distributes numerous branches to the anterior surface of the gland, anastomosing 
with its fellow of the opposite side, and with tho inferior thyroid arteries. Besidc^s 
. the arteries disti^ibuted to ilie muscles and the substance of the gland, the branches 
of the superior thyroid are the following : 

« 

Hyoid, Superior Laryngeal. 

Superficial descending branch (Sberno-mastoid). Crico-Thyroid. 

The hyoid is a small branch which runs along the lower border of the os 
hyoides Ixineath tho thyro-hyoid muscle; after supplying the muscles connected 
to that bone, it forms an arch, anastomosing with the , vessel of the opj)osite 
side. 

The superficial descending branch runs downwards and outwards across the 
sheath of the common carotid artery, and supplies the Sterno-mastoid and neigh- 
bouring muscles and integument. It is of importance that the situation of this 
vessel be remembered, in the operation for tying the common carotid artery. 
There is often a distinct branch from the external carotid distributed to the Sterno- 
mastoid muscle. 

The superior laryngeM^ larger than either of the preceding, accompanias the 
superior laryngeal nerve, beneath the Thyro-hyoid muscle; it pierces the thyro- 
hyoid membrane, and supplies the muscles, mucous membrane, and glands of the 
larynx and epiglottis, anastomosing with^he branch from the opposite side, 
t The crico-thyroid is a small branch which runs transversely across the tsrico- 
; thyroid the artery of the. opposite side. The position 

remeinbered, as it may proVe the source of troiiblesome 
during the operation^ of lazyhgotomy^^ 


rosferior. AsQemling. Terminal. 

Occipital. . Ascending Pha- Temporal, 

Posterior Auricular. ryngeal . Internal Maxillary, 
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Surgical Anato^ny. The superior thyroid, or some of its branches, are often divided in cases 
of cut throat, j^iving rise to considevfible hsemorrhage. In such cases, the artery should bo . 
secured, the wound being enlarged for that purpose, if necessary. The operation may be 
easily performed, the position of the artery being very superficial, and the only structures of 
importance covering it being a few small veins. The operation of tying the superior thyroid 
artery, in bronchocele^ has been performed in numerous instances with partial or temporary 
success. When, however, the collateral circulation between this vessel and the artery of the 
opposite side, and the inferior thyroid, is completely re-established, the tumour usually regains 
Its former size. 

The Lingual Artery (fig. 216) arises from the external carotid between the 
sui>erior thyroid and facial; it runs obliquely upwards and inwards to the 
cornu of the hyoid bone, then passes horizontally forwards parallel with the great 
cornu, and, ascending perpendicularly to the under surface of the tongue, turns 
forwards on its under sui-fiice as far, as the tip of that organ, under the name of 
the ranine artery. " 

Relations, Its first, or oblique portion, is superficial, being contained in the 
triangular space already describecl, resting upon the nfiddle constrictor of the 
pharynx," and covered by the Platysma, and fascia of the neck. Its second, or 
lioiizontal portion, also lies upon the Middle constric*tor, being covered at first by 
tlje tendon of the Digastric and the Stylo-hyoid muscle, and afterwards by the 
Ifyo-glossus, the lather muscle separating it from the hypoglossal nerve. Its 
third, or ascending portion, lies between the Hyo-glcjssns and Genio-hyo-glossus 
muscles. The fourth, or teiminal part, under the nanici of tlie ranine, inns, along 
the under surface of the tongue to its tip : it is very superficial, being covered 
only by the mucous membrane, and rests on the Lingualis on the outer side of 
the Genio hyo-glossus. The hypoglossal nerve crosses the lingual artery, and then 
becomes separated from it, in the second part of its coui*se, by tlie Hyo-glossus 
muscle. 

Tlie branches of the lingual artery are, the 

Hyx)id. Sublingual. 

Dorsalis Linguae. Kanine. 

The hyoid branch runs along tlie upper border of the hyoid bone, supplying the 
muscles attached to it and anastomosing with its fellow of the opposite side. 

The dorsalis linguce (fig. 216) arises from the lingual artery beneath the Hyo- 
glossus muscle (which, in the figure, has been partly cut away, to show the vessel) ; 
ascending to the dorsum of the tongue, it supplies the mucous membrane, the 
tonsil, soft palate, and epiglottis ; anastomosing with its fellow fi om the opposite side. 

The suhlirufualj which may Ije desciibed as a bianch of bifuication of tbe lingual 
arteiy, arises at the anterior mai-gin of the llyo-glossus muscle, and, running 
forwards and outwards beneath * the Mylo-hyoid to the sublingual gland, supplies 
its substance, ^ving branches to the Mylo-hyoid and neighbouring muscles, the 
mucous membrnne of the mouth and gums. ^ 

Tlio ranine may b© regardial as the other l||bach of bifurcation, or, as is more 
usual, as the continuation of the lingual artery ; it runs along the under surface 
of the tongue, resting on the Lingualis, and covered by the mucous membiane of 
the mouth ; it lies on the outer side of the Genio-hyo-glossus, accompanied by the 
gustatorymerve. On arriving at the tip of the tongue, it has been said to anasto- 
mose with the artery of the opposite side ; but this is denied by Hyrtl. These 
vessels in the mouth ai^e placed one on each side of the frfienum. 

Surgical Anatomy, The lingual artery may be divided near its origin in cases of cut 
throat, a complication that not unfrequently happens in this class of wounds, or severe 
hemorrhage vbich cannot he restrained by ordinary means, may ensue from a wound, or 
deep ulcer, of the tongue. In^ the former case, the primary wound may be enlarged if 
^necessary, and the bleeding vessel secured. In the- latter case, it has beeu suggested that 
the lingual artery should be tied near its origin, ligature of' the lingual lU'teiy is al^ 
(^asiqnally practised, as a palliative measure, m cases of tumour of the liongue, in oi^erm 

) ^ That is to i^ay, it is deeper than the muscle iii diwcting from the the 

Natural position clothe body, the artery lies above tbe muscle* . 
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check the progress of the dii^ase. The operation is a dii^cult one, on account of the depth 
of the artery, the number of important parts by which it is surrounded, the loose imd^yiekiipg* 
nature of the parts upon which it is supported, and its occasional irregularity of origin. An 
incision is to be made, about two and a half inches in length, rimming obliquely downwards 
and backwards, and having its centre opposite the point of the pfr^t cornu of the hyoid bone, 
which is the guide to the artery. The parts being gradually dissected, the hypoglossal nerve 
will come first into view, and then the artery must be carefully sought fdr among the loose 
tissue at the lx)ttom of the wound, care being taken not to open the pharynx. Large veins, 
the internal jugular or some of its branches, may be met with, and prove source of 
embarrassment. 

Troublesome heemorrhage may occur in the division of the frienumin children, if the ranine 
artery, which lies on each side of it, is cut through. The student should rememter^that the 
operation is always to be performed with a pair of blunt-pointed scissors, and the mucous 
membrane only is to be divided by a very superficial cut, which cannot endanger any vessel. 
The scissors, also, should be directed away from the tongue. Any further liberation of the 
tongue, which may be necessary', can be efiected by tearing. 

The Facial Artery (fig 213) arises a little above the' lingual, and . ascends 
obliquely forwai’ds and Ifpwai'ds, beneath the body of the lower jaw, to the sub- 
maxUlaiy gland, in which it lies imbedded in a groove on its posterior and upper 

213. — The Arteries of the Face and Scalp.* 



border ; this may be called the cervical part of the artery. It then jcurvee up- 
wards over the body of the jaw at the anterior inferior angle .pf the Maaseter 
muscle, ascends forwards and upwards across the cheek to the angle of the mouth 
MBses up along the aide of the nose, and terminates at the innor canthus of the 
under the nanie of the angular artery. This vessej, both in the mwlr, and on 


muscular tissue of the lips must be supposed to have been cut away, in older to 
dKlnplBe course of the coronary arteries. , 
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the face, is remarlcably tortuous ; in the former situation, to accommodate itself 
to the ’movements of the pharynx in deglutition; and in the latter, to the move- 
ments of the jaw, and the lips and cheeks. 

J{elatio7i8. In the its origin is superficial, being coveied by the integument, 
Platysma, and fascia ; it then passes beneath the Digastric and Stylo-hyoid muscles, 
and the submaxillaiy gland. On the fcbce^ where it pjxsses ovei* the body of the 
lower jaw, it is comparatively superficial, lying immediately beneath the Platysma. 
In this situation, its pulsation may be distinctly felt and compression of the vessel 
effectually made against the bone. In its course over the face, it is covered by the 
integuiSaent, the fat of the cheek, and, near thb angle of the mouth, by the Platysma 
and Zygomatic muscles. It rests on the Buccinator, the Levator anguli oiis, and 
the Levator labii superioris. It is accompanied by the faciial vein throughout its 
entire course ; the vein is not tortuous like the arteiy, and, on the fiice, is separated 
from that vessel by a considerable interval, lying to its outcsr side. The blanches 
of the facial nerve cross the artery, and the infra-orhital ntrve lies beneath it. 

The branches of this vessel may be divided into two sets, those given off below 
the jaw (cervical), and those on the fiice (facial) : 

Cervical Branches, Facial Hranches. 

Inferior or Ascending Palatine. Muscular. 

Tonsillar. Inferior Laliial. 

Submaxillary. Inferior Coi’onary. 

Submental. Superior Coronary. 

Lateralis Nasi. 

Angular. 

The inferior or ascending palalme (fig. 216 ) passes up between the Stylo-glossus 
and Stylo-))baryiigeus to the outer side of the pharynx. After supplying these 
muscles, the tonsil, and Eustachian tuhe, it divides, hear the Levator palati, into 
two branches; one follows the course of the Tensor palati, and supplies the soft 
palate and the palatine glands; the other passes to the tonsil, which it supplies, 
anastomosing with the tonsillar aiteiy. These vessels inosculate with the posterior 
palatiiwi branch of the internal maxillary ai-tery. 

The tonsillar branch (fig. ?;i 6 ) passes up along the side of the pliarynx, and, 
pei-foi*ating the Superior coirstrictor, ramifies in ilie substaiico of the tonsil and 
root of the tongue. 

The suhmaxillary consist of three or four large branches, which supply the 
submaxillary gland, some being juolonfed to the neighbouring muscles, lymphatic 
glands, and integument. • 

The submental^ the largest of the cervical branches, is given off fr*om the facial 
artery, just as that vessel quits the submaxillaiy gland ; it runs forwards upon the 
Mylo-hyoid ^huscle, just below the body of the jaw, and beneath the Digastric; 
after supplying the muscles attached to the jaw, and anastomosing with the sub- 
lingual arteiy, it arrives at .the symphysis 0 / the chin, where it divides into a 
superficial and deep branch ; the former turns round the chin, and, passing 
tetween“ the integument and Depressor^ labii infeiioris, supplies both, and anasto- 
moses with the inferior labial. The deep branch passes beneath the latter muscle 
and the bone, supplies the lip, and anastompses with the inferior labial and mental 
arteries. 

The mnscular branches are distributed to the internal Pterygoid; Masseter, and 
Buccinator. 

T^e inferior labial passes beneath the Depressor anguli oris, to supply the 
muscles and integument of the lower lip, anastomosing with the infeaior coronary, 
and submental branches of the facial, and with the mental branch of the inferior 
dental arteiy. ^ 

’ The ii/ifef%or coronary is derived from the facial artery, near^ the angle oflifo 

mouth; it passes upwards and inwards beneath the Depressox^ 

j^netrating the OrbieuWiB muscle, runs in a tortuous cou^ alonjg the of 
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the lower lip between this muscle and the mucpUB membrane, inosculating with 
the artery of the opposite side. This artery supplies the labial glands^ the mucous 
membrane, and muscles of the lower lip ; and anastomoses with the inferior labial^ 
and menttil branch of the inferior dental artery. 

The superior coronary is larger, and more tortuous in its course than the pre- 
ceding. It follows the same course along the e<lge of the upper lip, lying between 
the mucous membrane and the Orbicularis, and anastomoses with the aHery of the 
opposite side. It suf?plie?s the textures of the upper lip, and gives off in its course 
two or three vessels which ascend to the nose. One, named the artery of the 
septum, ramifies on the septum of the nares as far as the point of the nose ; another 
supplies the ala of the nose. 

The lateralis nasi is deiived from the facial, as that vessel is ascending along 
the side of the nose ; it su])[»lies the ala. and dorsum of the nose, anastomosing 
with its fellow, the nasal branch of the ophthalmic, the artery of the septum, and 
the infra-oi bital. 

The amjular artery is the ttn'inination of the trunk of the facial ; it ascends to 
the inner angle of the oi hit, accompanied by a laige vein, the angular ; it distiibutes 
some branches on the cheek which a,na.stomoso with tlicj infra-orbital, and, after 
supplying tlie lachrymal sac, and Orbiculaiis muscle, terminates by anastomosing 
with the nasal branch of the ophthalmic artery. 

The anastomoses of the facial artery are veiy numerous, not only with the vessel 
of the opposite side, but with other vessels fiom different sources : viz., with the 
sublingual branch of the lingual, with the mento.1 branch of the inferior dental as 
it emerges from the mental foramen, with the ascending pharyngeal and posterior 
palatine; ^d with the ophthalmic, a branch of the internal carotid ; it also inoscu- 
lates with Ike transverse facial, and with the infm-orbital. 

Pemliarities. I'he facial artery not unfrequentl}" arises bv a common trunk with the lingual. 
This vessel also is subject to some variations in its size, and in the extent to which it supplies 
the face. It occasionally terminates as the submental, and not un frequently supplies the lace 
only as high as the angle of tlie luoutli or nose. The deficiency is then supplied by enlarge- 
ment of one of the neighbouring arteries. 

Suf'ffical Anatomy, The passage of the facial artery over the body of the jaw would 
appear to afford a favourable position for the application of pressure in cases of heemorrhage 
from the lips, the result either of an accidental wound, or from an operation ; but its 
application is useless, except for a very short time, on accoiint of the free communication 
of this vessel with its fellow, and with numerous branches from dilferent sources. In a 
wound ihvqlving the lip, it is better to seize the part between the fingers, and evert it, 
when the bleeding vessel may be at once secured with a tenaculum. In order to prevent 
hsemorrhage in cases of excision, or in the removal of diseased growths from the part, the 
lip should be compressed on each srde between the finger and thumb, whilst the surgeon 
excises the diseased part. In order to stop hsemorrhage wliere the lip has been divided in 
an operation, it is necessary, in unitiiig the edges of the wound, to pass the sutures through 
the cut edges, almost as deep as its mucous surface ; by these means, not only are the cut 
surfaces more neatly and securely adapted to each other, but the possibilit}^ of haemorrhage 
is prevented by including in the suture the divided artery. If the suture is, on the con- 
trary, passed through merely the cutaneous portion of the wound, haemorrhage occurs into 
the cavity of the mouth. The student should, lastly, observe the relation of the angular 
artery to the lachrymal sac, and it will be seen that, as the vessel passes up along the 
inner margin of the orbit, it ascends on its nasal side. In operating for fistula lachry- 
malis, the sac should always bo opened on its outer side, in order that this vessel may be 
avoided. 

The Occipital Artery (fig. 213) arises from the posterior part of the external 
carotid, opposite the facial, near the lower margin of the Digastric muscle. At its 
origin, it is covered by the posterior belly of the Digastric and Stylo-hyoid muscles, 
and part of the parotid gland, the hypoglossal nerve winding around it from be- 
hind forwards ; higher up, it passes across the internal carotid, artery, the internal 
jugular vein, and the pneumogastric and spinal accessory nerves ; it then asdends 
to the interval between the transverse process of the atlas, and the mastoid proce^ 
of the teinpQ?al bone, ^nd passes horizontally backwards, grooving the surface of 
latter being covered by the Sterno-mastoid, Splenius, Digastric, and 

T^helo-mastoid and resting upon the Complexus and Superior oblique 
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muscles; it then changes its course and passes vertically upwards, pierces the 
cranial attachment of the Trapezius, and ascends in a tortuous course over the 
tMJciput, as high as the vertex, where it divides into numerous branches. It is 
accompanied in the latter part of its course by the great occipital and a cutaneous 
filament from the sub-occipital nerve. 

The branches given oti* from tins vesstd are. 

Muscular. Meningeal. 

Auricular. Arterhi PrinCCps Oervicis. 

The muscular branches supply the Digastiic, Stylo-hyoid, Sterno-mastoid, 
Splenius, and Traehelo-mastoid muscles. The branch clistributed to the Stemo- 
mastoid is of large size. 

The auricular hranch supplies the back part of the concha. 

The riieni'iKjcal hranch ascends with the internal jugular vein, and enters the 
skull througli the foramen lacerum posteriiis, to supply the dura mater in the 
posterioi* fossa. •' 

artcvia pTVitceps ccrvtci>s (fig. 216) is a large branch wliicli descends along 
the back part of the neck, and divides into a sii[)erficial and deep branch. The 
former runs beneath the Splenius, giving oft' branches which perforate that muscle 
to suj)ply the Trapezius, anastomosing with the suj^erficial cervical artery ; the 
latter })asses beneatli the Oomplexus, between it and the Semispinalis colli, and 
anastomoses with the vertebral and deep cervical branch of the superior inter- 
costiil. The anastomosis between these vessels serves mainly to establish the 
collateral circulation after ligatui*e of the carotid or subclavian arteiy. 

The cranial branches of the occipital aii^ery are distributed upon the occiput ; 
they are very tortuous, and lie between tlic integument and Occijylo-frontalis, 
anastomosing with the artery of the opposite side, the posterior auricular, and 
temporal arteries. They supply the back jmrt of the Oceipito-frontalis muscle, the 
integument and pericranium, and one or two branches occasionally pass through 
the parietal or mastoid foramina, to supply the dura mater. 

The Posterior Auricular Artery (fig. 213) is a small vessel which arises from 
the external carotid, above the Digastric and Stylo-hyoid muscles, op[)osite the 
a-pex of tlio styloid process. It ascends, under cover of the parotid gland, to the 
groove between the cartilage of the ear and tlie niastoid pi'oeess, immediately above 
which it divides into two branches, an anterior, passing forwards to anastomose 
with the posterior division of the temporal; and a posterior, communicating with 
the occipital. Just before arriving at the mastoid process, this artery itf crossed by 
the ])()rtio dura, and has beneath it the spinal accessory nerve. 

Besides several small branches to the Digastric, Stylo-hyoid, «and Stenio-inastoid 
muschis, and to the parotid gland, this vessel gives oft' two branches : 

Stylo-Mastoid. Auricular. 

The sfylo-mastoid hranch enters the stylo-mastoid foramen, and supplies the tym- 
panum, mastoid cells, and semicircular canals. In the young subject a branch 
from this vessel forms, with the tyui[)anic branch from the internal maxillary, a 
vascular circle, which suiTounds the auditory meatus, and from w-hich delicate 
vessels ramify on the membrana tympani. 

The auricular hranch is dLstributed to the back part of the cai’tilage of the 
ear, upon which it ramifies minutely, some branches curving round the margin of the 
fibro-cartilage, others perforating it, to supply its anterior surface. It anastomoses 
with the anterior auricular branches of the temporal. 

The Ascending Pharyngeal Artery (fig. 216), the smallest branch of the ex- 
ternal carotid, is a long slender vessel, deeply seated in the neck, beneath the other 
branches of the external carotid and the Stylo-pharyngeus muscle. It arises from 
jthe back part of the external carotid, near the commencement of that vessel, and 
ascends yertically between the internal carotid and the side of the |>harynx, to the 
junder surface of the ba.se of the skull, lying on the Rectus capitin antiictts major. 
Xt& ranches may be subdivided into three sets; 1. directed outwards to 
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supply m\iscleR and nerves. 2. Those directed inwards to the pharynx. 3. Me- 
ningeal branches. 

The external hranckes are numerous small vessels, which supply the Recti capitis 
antici muscles, the sympathetic, hypoglossal, aid pneumogastric nerves, and the? 
lymphatic glands of the neck, anastomosing with the ascending cervical artexy. 

Tlu^ pharyngeal branches are three or four in number. Two of these descend to 
su])ply the middle and inferior Constiictors and the Stylo pharyngeus, ramifying 
in their substance and in the mucous membrane lining them. The largest of the 
pharyngeal branches passes inwaids, running upon the Superior constrictor, and 
sends ramifications to the soft palate, Eustachian tube, and tonsil, which take the 
place of the ascending palatine branch of the facial artery, when that vessel is of 
small size. 

The meningeal hranches consist of several small vessels, which pass through 
foramina in the base of the skull, to supply the dura mater. One, the posterior 
meningeal, enters th(i cranium througli the foiumen lacerum postcrius with the 
internal jugular vein. A second passes through the foramen lacerum me<Uum : 
and occasionally a third through the anterior condyloid foramen. They are all 
distributed to tlie duia mater. 

The Tempokal Arteky (fig. 213), the smaller of the two terminal branches 
of the external cai'otid, appears, fi-om its dii-ection, to be the continuation of that 
vessel. It e(jmmences in the substance of the parotid gland, in the intersjjace 
l>f?twcen the neck of tlie condyle of the lovrer jaw and the external meatus, crosses 
over the I’oot of the zygoma, immediately ben(‘ath the integument, and divides 
about two inches above the zygomatic arch into two branches, an anteiior and a 
jiosterior. 

anterior temporal inclines forwards ovei* the forehead, supplying the muscles, 
integument, and pericranium in this region, and anastomosas with the supra -orbital 
.and frontal arteries, its branches being directed fi om before backwards. 

The posterior iem^nmil^ laigej* than the anterior, curves upwards and back- 
wards along the side of tlie head, lying aliove the temporal fascia,pand inosculates 
witli its fellow of the opposite side, and with the posterior auricular and occipital 
arteries. 

The tem|X)ral artery, as it crosses the zygoma, is coveied by the Attrahens aiirein 
mu8(de, and by a dense fascia givcm off from the paroti<l gland ; it is also usually 
ci ossed by one or two veins, and accompanied by branches of the facial and auriculo- 
temj)oial nerves. Resides some twigs to the parotid gland, the articulation of the 

jaw, and tlie Masseter muscle, its blanches are the 

• • 

1 r >■ 

Transverse Facial. Middle Tempoi’al. 

Anterior Auricular. 

The transverse facial is given off from the temporal before that veasel quits 
th'e pai'otid gland ; running forwards through its substance, it passes transver.sely 
across the fare, between Stenson's duct and the lowe^ bonier of the zygoma, and 
divides on the side of the face into numerous branches, which supply the phrotid 
gland, the Masseter muscle, and the integument, anastomosing with the facail, 
masseteric and infra-orhital arteries. This vessel rests on the Masseter, and is 
accompanied by one or two branches of the facial nerve. It is sometimes a branch 
of the external carotid. 

The middle temporal artery arises immediately above the zygomatic arch, and, 
pt^rfoi-ating the temporal fascia, supplies the Temporal muscle, anastomosing with 
the deep temporal branches of the internal maxillary. It occasionally gives off 
an orbital branch, which runs along the upper border of the zygoma, ffbtween the 
two layers of the temporal fascia, to the outer angle of the orbit. This branch 
fflif^lies the Orbicularis palpebratmn, and anastomeses with the lachrymal and 
braaiches of the ophthalmic artery. 

azUmor auricular hramcket are distributed to the anterior po^on of the 
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pinna, the lobule, and part of the extermil meatus, anastomosing with branches of 
tho posterior auricular. 

Siii'gical Anatomy, It occasionalljr happens that the sui’geon is called upon to perform 
'ihe operation of arteriotomy upon this vessel in cases of inflammation of the eye or brain. 
Under these circumstances, tlie anterior, branch is the one usually selected. If the student 
will consider the relations of the trunk of this vessel, as it crosses the zygomatic arch, with 
tlie surrounding structures, he will observe that it is covered by a thick and dense fascia, 
crossed by one or two veins, and accompanied by branches of the facial and auriculo- 
temporal nerves. Bleeding should mot be performed in this situation, as much difficulty 
n>ay arise from tlie dense fascia over the vessel preventing a free flow of blood, and consider- 
able pressure is requisite afterwards to repress the hsemorrhage. Again, a varicose aneurism 
may Tbe formed by the accidental opening of one of the veins in front of the artery ; or severe 
neuralgic pain may arise from the operation implicating one of the nervous illamehts in the 
iieighbourhoiNl. 

Tbe anterior branch' is, on the contrary, subcutaneous, is a large vessel, and as readily 
compressed as any other portion of the artery ; it should consequently alwtiys be selected for 
tbe operation. 

The Internal Maxillary (fig. 214), the larger of the two terminal branches of 
the external carotid, passes inwards, at right angles fiom that vessel, to the inner 

214 — Tho Internal Maxillary Artery, and its Branolies. 



side of the neck of the condyle of the lower jaw, to supply the deep structures of 
tlie face. ^At its origin, it is imbedded in the substance of the parotid gland, being 
on a level with the lower extremity of the lobe of the ear. . 

,ln the first part of its course (maxillary pcution), the artery passes horixontally 
forwards and inward8;s l ietween the ramua o f the j aw nnd th a 
Ugaanent. The artery here lies parallel with tbe auriculo-temporal norve ; it erosses 
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tlie inferior dental nerve, and lies beneath the narrow portion of the External 
pterygoid muscle. 

In the scjcond part of its course (pterygoid portion), it vxui& obliquely for- 
wards and upwards upon the outer sm*face of the External pterygoid mi^scle, 
being covere<l by the ramus of the lower jaw, and lower paH of the Temjx)ral 
muscle. 

In the thkd part of its course (spheno-max illary poition)^ it apj>roaches the 
superior maxillaiy bonci!, and enters the spheno- maxillary fossa, in the interval 
between the processes of origin of the External pterygoid, wdieie it lies in relation 
with Meckel's ganglion, and gives off its terminal branches. 

iWulurnttcfi. Occasionally, Ihis artery passes between the two Pterygoid muscles. The 
vessel in this case passes forwards to the interval between the processes of origin of the 
External pterygoid, in order to reach the superior maxillary bone. Sometimes the vessel 
escapes from beneath the ILxteriial pterygoid by perforating the middle of that muscle. 

Tlie branches of this ‘.vessel may be divided into tliret? groups, corresj)onding 
with its tliroe divisions. 

Bhancmies from the Maxillary Portion (6g. 215). 

Tymjjaiiic (anterior). Small Meningeal. 

Middle Meningeal. Inferior Dental. 

The iymiiiimc branch pass(‘s upwards behind the articulation of the lower jaw, 
entei’S the tympanum through the fissure of (ilasei*, supplies the Laxator tympani, 
and ramifies upon the membrana tyinpaiii, anastoiriosiug with the stylo-iiiiistoid, 
Yidiuii, and tympanic branch from the internal carotid. It gives off an auricular 
branch to the external meatus. 

Th nnrp/n.ln^fd is the lai’gcst of the brail. ilies which supply the dura 
mater. the internal maxillary lietween the int ernal lateral lign ment 

and the n^k j^,.the and })assos vertically upwards to the fora men sp inosum 
of the sphenoid bone. On entering the cranium, it di vides into two branehes. 
anterior and^pjiaimjor. The anterior branch, the larger, crosses the great ala of 
the sjHIenoid, and I'eaches the groove, or canal, in the anterior infeiAor angle of the 
pailetal bone : it then divides into branches, wliich spread out between tlu^ dura 
iiiatcu’ and inteiiuil surface of the cranium, some passing uj>wards over the ]>arietal 
bone as far as the vortex and others backivanls to the occdpital bone. The 
piosteriur laaiich. CTOSS^^^^ the squamous 2>ortion of the teinjioral, and on tlje inner 
surface? of tljc parietal j)ohe Tlivides into branches which supjdy the j)Osterior part 
of the dura mater and cranium.. The bmnehes of this vessel are distributed paitly^ 
tt> the dura mater, but chiefly to the bones ; they anastomose with the arteries of 
tlie opfMisite side, and w’ith the anterior and posterior meningeal. 

The middle meningeal, on (altering the cranium, gives off the following colla- 
teral bianclu'S : — i. Numerous small vess els to the^ganglion of the fifth ^nervg, 
and to the dina mater in this situation. 2. A tirancli to the facial nei;Ye. which 
enters tlu^ hiatus Fallojiii, supplies the facial nerve, and anastomoses with tlie 
st ylo ji i astp id bianch of the posteiior auricular aitery. 3. Oi’bit.al branc^igg 
wIucTT pass tiirougli \ he sphenojd aLii&»nre, or tliiough separate? canals in the gieat 
wing of the sphenoid to anastomose with the lacliiyja;ial or other branches of the 
ophthalmic artery. 4. Temporal • branches, which pass tlirougB foramina in the 
great wmg of tht? sphenmH, and ahasW^ in the tempoial fossa with the (kep 
temporal arteries. 

'The smalt mpninyeal is sometimes derived from the preceding. It enters the 
skull through the fonimen qyale^f and supplies the Cassorian ganglion and dura mater. 
Befoi^e entering the cranium it gives off a branch to the nasal fossa and soft. p^ate« 

T he inf erior dental descends with the dental nerve, to the foramen oix the inner 
side M the ra mus of the jaw,. It runs along the dental canal in the suhstunce 
;Crf tEe BcmeTaocofiapanied by the nerve, and fl.A fiygt. h V.iiapi H tooth divides 

,i^to t wo - bapMai^t es. incisor and mental : the former is continued forwards beneath 

the symphysis, where it anastomoses with the artery of 
aide^ the mental branch escapes with the nerve at the mental_foramen, 
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suppliRS the structures composing the chin, and anastomoses with the submental, 
interior labial^ and inferior coronary arteries. A s the denta l artery tha 

foramen, it gives off T mylb-SYdid Tirahch. w hich runs in th elyf ylo>hyoid groove > 
|ind"^i*atiiifies on the under surface of tlie M;^b-hy6i3 muscleT The dental and 
incisor arteries during their course through the substance of the bone give off a 
few twigs* which are lost in the cancellous tissiie, and a series of branches which 
correspond in number to the roots of the teeth : these enter the minute apertures 
at the extremities of the fangs, and supply the pulp of the teeth. 

Branches of the Second, or Pterygoid Portion. 

Deep Temporal. Mfissetieiic. 

^ Pterygoid. Buccal. 

These branchcis are distributed, as their luimes imply, to the musi^l(?s in the 
maxillary region. 

The dPA^p tempo7'(d hrauchas, two in numbt^r, an tenor and posterior, each 
occupy that part of the t<unporal fossa indicated by its name. Ascending tetweou 
the temjjoral miisole and pericranium, they supply that muscle, Tihd anastomose 
with the otli^'Tempor^^ anterior branch coinniunicating with the 

lachrymal through small branches which perforate the malar bone, and groat wing 
of the sphenoid. 

The ptprpgold hranches, irregular in their number and origin, supply the 
Pterygoid muscles. 

The mameteric is a small braiich which jmss(‘.s outwards above the jsi gm oi d 
notch of the_lp.weXLj^ to the deep surface of the Masseter. It supplies that 
muscle, aufl anastomoses with the masseteric branchos of the facial and with the 
transverse facial artery. 

The huccal is a small branch which runs obliquely forwards between the Internal 
ramus of the jaw, to the outer surface of the Buccinator, to 
which it is distributed, anastomosing with branches of the facial artery. 

Branches of the Third, or Spheno-Maxillary Portion. 

Alveolar. Vidian. 

Infra-orbital. Pterygo-Palatinc. 

Posterior or Descending Palatine. Nasal or Spheiio- Palatine. 

The (dveolar is given off from the internal maxillary l>y a common branch with 
the infra-orl)ital, and just as the trunk of the vessel is passing into the spheno- 
maxillary fossa. D escending ppog the tube r osity of the sup erior^maxil lafy boney it 
divides into numerous bramdies/, one, the s upeiior dental , larger than the mst, 
siipplTes"TKe" lAoiar liind bicuspid teeth, its^ brandies entering the foramina in 
the alveolar process ; some branches the lining of the 

antrum, and others are continued forwards on the alveolar .pi:ocessl to supply the 
guiiis. 

The ii^ra-orhital appears, from its ilirection, to be the continuation of the trunk 
of the internal maxillary. It arises from that vessel by a common trunk with 
the preceding brancjh, and runs along the infra-orbital canal with the supi^rior 
maxillary nerve, emerging upon the face at the infra-orbital foramen, beneath the 
Lev ator lab ii su^riorfsi “V^ilst contained in the ainal, it gives olf' biancKe? 
which asc^d into f he ^hbit, and supply the Inferior rectus ahd Inferior oblique 
muscles, and the lachrymal gland. Other branches descend through canals in the 
bone, to supply the mucous membrane of the antrum, and the front teeth of the 
upper On the face, it supplies the lachrymal sac, and inner angle of the 

orbit, the facial artery and nasal branch of the ophriialmic; 

and other brahcT&es descend beneath flie Levator labu superior!^, and anastomose 
with the trf;nfiverse fadal and biiocal branches. 

The four remaining branches aris.e from that portion of the 
which is contained in the spheno-maxillary fossa. 
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The descendiwj palatine passas down along the posterior palatine canal with the 
posterior palatine branches of Mockers ganglion, and emerging from the posterior 
palatine foramen, runs forward in a groove on the inner side of the alveolar border 
of the hard palate to be distributed to the gums, the mucous membrane of the hard 
palate?, and pahitine glands. Whilst it is contained in the palatine canal, it gives 
off branches, which descend in the accessory palatine canals to supply the soft 
palate, anastortiosing with the ascending palatine artery ; and anteriorly it terminates 
in a small vessel, which ascends in the anterior palatine canal, and anastomoses 
with the artery of the septum, a bmnch of the sphcno-palatine. 

The Vidian branch passes backwards along the Vidian canal with the Vidian 
nerve. It is distributed to the upper part of the pharynx and Eustachian tube, 
sending a small bramjh into the tyiii])anum, which anastomoses with the antei ior 
tympanic. 

The pter^/fjo-palatine is also a very small branch, which passes backwards tlnjough 
the pterygo-jialatinc cancel with the pharyngeal nerve, and is distributed to the 
upper pai-t of the? pharynx and Eustachian tube. 

The nasal or spheno-palafinf^ passes through the spheno palatine foramen into 
the cavity of the nose, at the hack part of the supeiior meatus, and divides into 
two branches; one internal, the .artery of the septum, passes obliquely downwards 
jind forwards along tJie septll^l nasi, s\ipplies the? mucous membrane, and anastomoses 
in fmnt with the ascending hraiKih of tlie desc(?nding palatine. The external 
br*anches, two or tlm^e in number, supply the mucous membrane covering the 
lateral wall of tJie nose?, the antrum, and the ethmoid and sphenoid cells. 

HuRcicATi Anatomy of the Triangles of the Neck. 

The student having considered the relative anatomy of the large arteries of the 
n(x?k. and their branches, and the relations they bear to the veins and nerves, should 
now examine these structuri?s collectively, as they present themselves in certain 
regions of the neck, in eax;h of which important operations ai^e being constantly 
[performed. 

For this purpose, the Sterno-mastoid, or any other muscles that have bet^n 
divided in the dissection of the vessels, should be replaced in their normar position ; 
the head should be suj)ported , by placing a blocjk at the back of the neck, and the 
face turned to the side opiiosite to that which is being exaihined. 

The side of the neck presents a somewhat quadrilateral outline, limited, above, 
by the lower border of the boily of the jaw, and an imaginary line extending fi om 
the angle of the jaw to the mastoid process ; below, by the prominent upper b(jr*der 
of the clavicle : iu front, l)y the median line of the neck ; behind, by the anterior 
margin of the Trapezius muscle. This space is subdivided into two large triangles 
))y the Stei'no-mastoid muscle, which passes obliquely across the neck, from tlie 
sternum and clavicle, below, to the mastoid jirocess, above. The triangular space 
in front of ttiis muscle ife called the anterior triawjle ; and that ‘behind the 
]H>8terior triangle. 

Anterior Triangular Space. 

The anterior triangle is limited, in front, by a line extending from the chin to 
the sternum ; behind, by the anterior margin of the Sterno-mastoid ; its base, 
directed upwaixls, is formed by the lower border of the body of the jaw, and a line 
extending frpm the angle of the jaw to the mastoid process ; its apex is below, 
at the sternum. The space is covered by the integument, superficial fascia, 
Platysma, and deep fascia ; it is crossed by Wanches of the facial and superficial 
cervical nerves, and is subdivided into three smaller triangles by the Digastric 
muscle, above, and the anterior belly of the Omo-hyoid, below. These smaller 
from below upwards, the inferior carotid, the suporior carotid, 
and ^e.mtbmaxillary triangle. 

The Triangle is limited, in front, by the median line of the 
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neck ; behind, by the anterior margin of the Steino-mastaid ; above, by the 
anterior belly of the Onio-hyoid ; and is covered by the integument, superficial 
fascia, Platysma, and deep fascia ; lumifying between which is seen the descending 
branch of the superficialis colli nei*ve. Beneath these superficial structures, aie 
the Sterno-hyoid and Sterno-thyroid muscle^*, wliich, together with the anterior 
margin of the Sterno-mastoid, conceal the lower part of the common carotid artery.* 

This vessel is enclosed within its sheath, together with the internal jugular 
vein, and pneumogastric nerve ; the vein lying on the outer side of the artery 
on the right side of the neck, but overlapping it, or passing directly across it, on 
the left side ; the nerve lying l>etween the artery and vein, on a plane posterior 
to both. In front of the sheath are a few filaments descending from the loop 
of communication between the descendens and conimuriicans noni ; liehind the 
sheath are seen the inferior thyroid artery, the recunent laryi^t^al ileiwe, and 
the sympathetic nerve ; and on its inner side, the trachea, the thyroid gland, 
much more prominent in the female than in the male, and the lower part of the 
larynx. By cutting into the upper part of this space, and slightly displacing the 
SteiTio-mastoid muscle, the common carotid artery may be tied below the Omo- 
hyoid muscle. 

The floor of the inferior carotid triangle is formed by the Longus colli muscle 
below, and by^ the Scalenus anticus above (see fig. 162, p. 236), bet>yoen which 
muscles the vertebral artery and vein will be foiiiid^ passing into the foramen 
in thc! sixth transverse process ; a small portion of the origin of the Ro:jtus capitis 
anticus major may also be seen in the floor of the space. 

The Superior Carotid is bounded, behind, by the Stern o- mastoid ; below 

l)y the anterior holly of the Oruo-hyoid ; and above, by th(j pOvSterior belly of the 
Digastric muscle. Its floor is formed by parts of tlio Tliyro-hyoid, Hyo-glossii^, 
and the inferioi* and middle ( ^oiistrictoi* muscles of the pliarynx ; a, ml it is covered 
by the integument, superficial fascia, Platysma, and deep fascia; ramifying 
between which, are branches of the facial and superficialis colli nerv(‘s. 'Phis 
spac.e contains the upper part of the common carotirl a.i*tei*y, which bifurcates 
op|)osite the upper border of the thyroid cartilage into the external and internal 
carotid. These vessels are occasionally somewhat concealtjd from view by the 
anterior margin of the Steriio- mastoid muscle, which overlaps them. The ex- 
tremal and internal carotids lie side by side, the external being the more anterior 
of the two.^ The following branches of the external carotid am. also met with in 
this space: the sut>erior thyroid, winning forwards and downwards; the lingual 
directly forwards; the facial, forwards and upwards; the occipital, backwards; 
and the ascending pharyngeal directly upwards gn the inner side of tho*internal 
carotid. The veins met with are : the internal jugular, which lies on the outer 
side of the common and internal carotid arteries ; and veins corresponding to the 
above-mentioned branches of the external carotid, vi/.., the superior thyroid, the 
lingual, facial, ascending pharyngeal, and aofcetimes the occipital ; all of which 
accompany their corresponding ai'tei'ics, ami terminate in the internal jugular. 
The nerves in this space are the folhiwirig : — In front, of the sheath of the common 
carotid is the descendeils noni. The hypoglossal nerve crosses both carotids above, 
curving round the occipital ai*tery at its origin. Within the sheath, between the 
artery and vein, and behind both, is the pneumogastric nerve ; behind the sheath 
the sympathetic. On the outer side of the vessels, the spinal acc/essory nerve runs 
for a short distance before it pierces the Sterno-mastoid muscle ; and on the inner 
side of the internal carotid, just below the hyoid bone, may be seen the superior 
laryngeal nerve ; and still more inferiorly, the external laryngeal nerve. The 

* Therefore the carotid artery and jugular vein are not, strictly speaking, cont^ned in this 
triangle, since they are covered by the Sterno^astoid muscle, that is to say, lie behind the 
anterior border of that muscle, which forms the posterior border of the triangli^. But as they 
lie very close to the structures which are really contained in the triangle, and whosb 
it is essential to remember in operating on this part of the antery, it seeiaM 
study the relations of all these parts together. 



352 ARTEKIES. ‘ 

Tipper part of the larynx and lower part of the pharynx are also found in the front 
part of this space. 

The SuhmaxUlarv Triangle corresponds to the part of the neck immediately 
beneath the body of the jaw. It is bounded, above, by the lower border of the body of 
the jaw, and a line drawn from its angle to the mastoid process ; below, by the posterior 
belly of the Digastric and stylo-hyoid muscles ; in front, by the middle line of 
the neck. The floor of this space is formed by the anterior bdly of the Digastric, 
the Mylo-hyoid, and Hyo-glossus muscles; and it is covered by the integument, 
superficial fascia, Platysma, and deep fascia ; ramifying between which are branches 
of the facial and ascending filamenis of the superficial cervical nerve. This space 
conbuns, in front, the sulmiaxillai'y gland, irnl>edded in the substance of which are 
the facial artery and vein, and their ghj-ndular branches ; beneath this gland, on the 
surfa(j(^ of the lij-ylo hyoid muscle, are tlie submental artery, and the mylo-hyoid 
arte.ry and nerve The back part of this spac;e is separated from the front part 
by the stylo-maxillary Hgament ; it contiiins the external carotid artery, ascemding 
dwply in the substance of the parotid gland ; this vessel hei‘e lies in front of, 
and superficial to, the internal cisirotid, being crossed by the fa(;ifil nerve, and gives 
off in its course the ])osterior auricular, tempoi*al, and internal maxillary branches ; 
more <leoply is the internal cjirotid, ilie internal jugular vein, and tbe.pneumo- 
gastric nerve, separated from the tixternal carotid by the Stylo-glossus and 
Stylo-pharyngeus muscles, and the glosso-pharyngeal nerve with its pharyngeal 
branch.^ 


Posterior Triangular Space. 

Tlie posterior triangular space is bounded, in front by the Sterno-mastoid 
muscle; behind, by the anterior margin of the Trapezius ; its hfise Corresponds to the 
u[)per border of the clavicle ; its apex, to the occiput. The s{)ace is crossed about 
all inch above the clavicle, by the posterior belly of the Omo-hyoid, which divides 
it unequally into two, an upper or occipital, and a lower or subclavian triangle. 

The Occipitcd, the larger of tlie two posterior triangles, is bounded, in front 
by the Stcriio-inastoid ; behind, by the Trapezius ; biilow, by the Omo-hyoid. Its 
floor is formed from alaive downwards by the Splenius, Levator anguli scapulm, 
and the middle and postei’ior Scaleni muscles. It is covered by the integument, 
the Platysma below, the superficial and deep fascite; and crossed, aH^ove, by the 
fiscending branches of the cervical plexus ; the spinal accassory nerve is directed 
obliquely across the space from the Sterno-mastoid, which it pierces, to the under 
surface of the Trapezius ; below, the descending branches of the cervical plexus 
and the transversalis colli artery and vein cross the space. A chain of lymjihatic 
glands is also found running along the posb^rior border of the Sterno-mastoid, 
from the mastoid prociiss to the root of the neck. 

The /^uhdavian, the smaller of the two posterior triangles, is bounded, Above 
by the posterior belly of the Omo-Iiyoid ; lielow, by the clavicle ; its Imse, directed 
forwards, teing formed by the Sterno-mastoid. The size of the subclavian triangle 
vai'ies accordiiig to the extent of attachment of the clavicular portion of the 
Sterno-mastRid and Tiapezius muscles, and also according to the height at 
which the Omo-hyoid crosses the neck above the clavicle. Its height also 
varies much, accoiding to the position of the arm, being much diminished by 
raising the limb, on account of the ascent of the clavicle, and increased by drawing 
the arm downwards, when that bone is depressed. This space is covered by 
the integument, superficial and deep fascia; and crossed by the descending 
branches of the cervical plexus. Just above the level of the clavicle, the third 

* The seme remark will apply to this triangle as was made about the inferior carotid^ 
triangle. The etruetures enumerated, as contained in the back part of the space, lie, strictly 
faking, the muscles which form the posterior boundary of the trmngle; but as it 

is veijrlmpcmmit to bear in mind their close relation to the parotid gland and its boundaries 
(on account of the fipequency of surgical operations on this gland), all these parts are spoken 
11^ together, i 



INTERNAL CAROTID. 


353 


portion of the subclavian artery curves outwards and downwards from the outer 
margin of the Scalenus anticus, across the first rib to the axilla. Sometimes 
this vessel rises as high as an inch and a half albove the clavicJe, or to any point 
intermediate between this and its usual level. Occasionally, it passes in front of 
the Scalenus anticiis, or pierces the fibres of that muscle. The subclavian vein 
lies behind the clavicle, and is usually not seen in this space; but it occasionally 
rises as high up as the artery, and has even been seen to pass with that vessel 
beliind the Scalenus anticus. The biuchial plexus of nerves lies above the artery 
and in close contact with it. Passing transversely across the clavicular margin 
of the space, are the suprascapular vessels ; and traversing its upper angle in the 
same direction, the transverse cervical vessels. The external jugular vein runs 
vertically downwards behind the posterior border of the Sterno-mastoicl, to terminate 
iti the Subclavian vein ; it receives the transversti ctuwical and suprascapular veins, 
which occasiorudly form a plexus in front of the artery, and a small vein which 
crosses the clavicle from the cephalic. The small nerve^ to the suhclavius also 
ci'osses this triangle about its middle. A lymphatic gland is also found in the 
space. Its floor is formed by the first rib with the fii*st digitation of the Serrati^s 
magnus. 


Internal Carotid Artery. 

The internal carotid artery commences at the bifurcation of the common carotid, 
opposite the upper boi’der of the thyroid cartilage, and runs perpendicularly up- 
wards, iu front 'of the transverse pi'ocesscs of the thi*ee upper ceiwical vertebrfe, to 
the car*otid foramen in the petrous portion of the temporal bone. After* Jiscending 
in it for a short distance;, it passes forwards and inwards through the car*otid cairal, 
and enters the Skull. It then ^ascends to the posterior clinoid process, curves 
forwards through the cavernous sinus, and at the anterior clinoid process again turns 
upwards, pierces the dura mater, and divides into its terminal branches. 

Tliis vessel supplies the anterior pai*t of the brain, the eye, ami its appendages. 
J ts size,. in the adult, is equal to that of the external carotid. In the child, it is 
larger than that vessel. It is remarkable for the number of cur-vatures that it 
j)resents in different parts of its course. In its cervical portion it occasionally 
presents one or two flexures near the base of the skull, whilst through the rast of 
its extent it describes a double curvature which lesembles the italic letter 8 placed 
horizontally. I'hese curvatures most probably diminish the velocity of the 
curi’ent of blood, by incieasing the extent of surface over which it moves, and 
adding to the amount of impediment produced from friction. In considering the 
course and relations of this vessel, it may be conveniently divided into four portions ; 
a ceiwical, petrous, cavernous, and cerebral. 

Cervical Portion. This porfion of the internal Cfirotid is superficial at its com- 
mencement, being contained in the superior caiotid triangle, and lying on the 
same level as the external carotid, but behind that artery, overlapped by the Sterno- 
mastoid, and covered by the Platysraa, deep fascia, and integument ; it then 
passes beneath the parotid gland, being crossed by the hypoglossal nerve, the 
J')igastric and Stylo-hyoid muscles, and the external carotid and oc!ci^)ital arteries. 
Higher up, it is separated from the external carotid by the Stylo-glossus and 
Stylo pharyngeus muscles, the glosso-pharyngeal nerve, and pharyngeal branch of 
the pneumogastric. It is in relation, behimJ.^ with the Rectus capitis anticus major, 
the superior cervical ganglion of the sympathetic, and superior laryngeal nerve ; ex- 
ternally , with the internal jugular vein, and pneumogiistric nerve ; internally^ with 
the pharynx, tonsil, and ascending pharyngeal artery. 

Petrovs Portion. When the internal carotid artery enters the canal in the 
})etrous portion of the temporal bone, it first ascends a short distance, then curves 
forwards and inwards, and again ascends as it leaves the canal to enter the cavity 
ot the skull. In this canal, the artery lies at first anterior to the 2^111 

which it is, separated by a thin bony lamella, which is ^xibrifootin ii^ the young 
subject, and often absorbed in old age. It is separated from the bony wall of the 
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carotid canal by a prolongation of dura mater, and is surrounded by filaments of the 
carotid plexus. ^ 

Cavernous Portion, The internal tsai^otid artery, in this part of its course, at 
first ascends to the posterior clinoid’ process, then passes forwards by the side of 

216. — The Internal Carotid and Vertebral Arteries. Right Side. 
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the body of the sphenoid bone, being situated on the inner wall of the cavernous 
sinus, in relation, externally, with the sixth nerve, and covered by the lining 
membrane of the sinus. The third, foturth, and ophthalmic nerves are placed on the 
outer wall of the sSnus, being separated from its cavity by the lining membrane^ 
Cerebrtd Portion* On the inner side of the anterior clinoid process the internal 
carotid curVbs upwards, perforates the dura mater bounding the sinus, and is 
eiMVed into a sheath of thte arachnoid. This portion of the artery is on the 
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outer side of the optic nerve; it lies at the inner extremity of the fissure of 
Sylvivis, having the third nerve externally. 


Plan of the Relations of the Internal Carotid Artery in whe Neck. 

In IVont, 

ftldn, superficial anti deep fasciae. 

IWotid gland. 

»Stylo«.glossus and Stylo-pharyugeus 
muscles. 


Internally^ 

Pharynx. 

Ascending }>Uaryngeal artery, 
yonsil. 


j'ecu/uirities. The length of the internal carotid varies according to the length oi* the 
iu?ck, and also according to the point of bifurcation of the c.ommoii (carotid. Its origin 
soruetinies lakes place Irom^ the art^h of the aorta ; in such rare instances, this vessel has 
Ix^en found to be placed nearer tlie middle lino of the in'ck than the external carotid, as 
far U[)\vard8 as the larynx, when the latter vessel crossed the internal carotid. I'he course 
of the vessel, instead of being straight, may be very tortuous. A few instances are recorded 
in whicli this vessel wtis altogether absent : in one of these the common caroli<l passed up 
the iKX'k, and gave ofl’ the usual branches of the external carotid : the cranial portion of 
the internal carotid being replaced by two branches of the internal maxillary, which 
tuitered the skull through the foramen rotundum ancl ovale, and joined to form a single 
vessel. 

Siirf/ical Anatomy, The cervical part of the internal carotid is sometimes wounded by 
a stab or gun-shot wound in the nock, or even occasicjiially by a stab from within the 
mouth, as when a person receives a thrust from the end of a parasol, or falls down with a 
toba('CO“pipe in liis mouth. In such cases a ligature should be applied to the common 
carotid. The relati«)n of the interjial carotid with the tonsil should be especially I'emem- 
bered, as instances have (^ccunvd in which the artery has been wounded during the operation 
of scarifying the tonsil, and fatal haemorrhage has supervened. 
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Behind. 

Rectus capitis nnticus major. 
Sympathetic. 

Superior laryngeal nerve. 


Thu branches given off from the inttirnal carotid are : 


From the Petrous Portion . 
From the Cavernous Portion 


From the Cerebral Portion 


TyjDjjanic (internal or deeii)t 

I Arterim Receptaculi. 
Anterior Meningeal. 
Oplitlialmic. 

/Anterior Cerebral. 

Middle Cerebi-al. 

Posterior communicating. 
•Anterior Choroid. 


The cervical portion of the internal carotid gives off no branches. 

The tympanic is a small branch whicli entei*8 the cavity of the tympanum, 
through a minute foramen in the carotid canal, and anastomoses with the tympanic 
branch of the internal maxillary, and with the stylo-mastoid artery. 

The arterice receptaculi are numerous small vessels, derived from the internal 
carotid in the cavernous sinus; they supply file pituitary body, the Gasserian 
ganglion, and the walls of the cavernous and inferior petrosal sinuses. One of 
these branches, distributed to the dura mater, is called the ante rior it 

anastomoses with tl^ middle meningeal. 

•The Ophthalmic Artery arises from ^he internal carotid, jiist as 
is emerging from the cavernous sinus, on the inner side of tbe anterioi^^lilii^ 
process, and enters the orbit through' the o ptic foiamen^ below and on the ouW 
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side of the optic nerve. It Jiheri passes across the nerve, to the innei* wall of the 
orbit, and thence horizontally forwards, beneath the lower border of the Superior 
oblique mascle to the inner angle of the eye, wiiere it divides into two terminal 
branches, the^frontal, and nasal. 

Branches. The branches of this vessel may be divided into an orbital group, 
which are distributed to the orbit and surrounding parts; and an ocular group, 
i which supply the muscles and globe of the eye. 

217. — The Ophthalmic Artery and its Branchos, the Hoof of the Orbit having been 

removed. 



Orbital Group. 

Lachrymal. 
Supraoi’bital. 
Posterior ethmoidal. 
Anterior ethmoidal. 
Palpebral. 

Frontal. 

Nasal. 


Ocular Group. 

Muscular. 

Anterior ciliary. 

Short ciliary. 

Long ciliary. 

Arteria centralis I'etinae. 


The lachrfjttml is the first, and one of the lai'gest branches, derived from the 
ophthalmic, arising close to the optic foramen : nob unfrequently it is given otf 
from the artery before it enters the orbit. It accompanies the lachrymal nerve 
along the upper border of tlu3 External rectus muscle, and is diistributed to the 
lachrymal gland. . Its terminal branches, escaping from the gland, are distributed 
to the upper eyelid and conjunctiva, anastomosing with the palpebral arteries. The 
lachxymal artery gives ofl* one or two malar branches ; one of which passes 
through a fommen in the malar bone, to reach the temporal fossa, and anastomoses 
with the deep temporal arteries. The other appears on the^ cheek, and anasto^ 
moses with the tmnsversi facual. A Ijranch is also sent backwards, through the 
Sphjsnoidal fissure, to the dura mater, which anastomoses with a branch of the 
middle meningeal artery* 
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Pe^nlim'ities, The lachrymal artery is sometimes derived from one of the anterior branches 
of the middle meningefel artery. 

The supraorhital artery^ the largest branch of the ophthalmic, arises from that 
vessel above the optic nerve. Ascending so as to rise above all th^ muscles of 
the orbit, it passes forwards, with the fixmtal nerve, l)etween the j)eriosteum and 
Xievator palpebrm ; and passing through the supraoi-hital foi‘amen, divides into a 
s!iperficial and deep branch, which supply the uiuscies and integument of the 
forehead and pericranium, anastomosing with tlie temporal, tlie angular branch of 
the facial, and the artery of the op})osite side. This artery in the orbit supplies 
the Superior rectus and the I^evator palpebrm, sends a branch inwards, across the 
pullqy of the Superior oblique muscle, to supply the parts at the inner canthus, 
and, at; the supraorbital foramen, frequently transmits a bi*anch to the diptee. 

Tlie ethmoidcd branchen are two in number; posterior and anterior. The 
former, which is the smaller, passes through tfie posterior etliinoidal foramen, 
supplies the posterior ethmoidal cells, and, entering tTie cranium, gives off a 
ineniugefil branch, which snjiplies the adjacent dura mater, and nasal branches, 
which descend into the nose through apertures in the cribriform p]att% anasto- 
mosing with brandies of the splieiio-palatine. The anteiior ethmoidal arteiy 
ac'compaiiies the nasal nerve through the anterior ethmoidal foramen, supplies the 
anterior ethmoidal cells and fioiital sinuses, and, entering the cranium, divides 
into a ineniiigeal liranch, which supjdics the adjacent dura mater, and a nasal 
branch, which descends into the nose, through an apciture in the cribriform plate. 

The palpiilral arUries^ two in number, superior and inferior, arise from the 
ophthalmic, opposite the pulley of tl/e Supeiior oblique muscle; they encircle the 
eyelids near their free margin, tbrining a sujierior and an inferior arch, which lie 
between tlie orbicularis mnscle and tarsal cartilages; the siiptaior palpebral 
inosculating at the outer angle of the orbit with the orbital branch of the 
temporal ai teiy, the inferior jjalpebral with the orbital bianch of the infraorbital 
arteiy, ax. the innei* side of tlu'. lid. From this anastomosis, a branch passes to the 
naml duct, ramifying in its mucous membrane, as far as the inferior meatus. 

T\\e fro7ital artery, one of the terminal branches of the ophthalmic, passes from 
the orbit at its inner angle, ami ascending on the forehead, supplies the muscles, 
integument, and pei icraiiium, anastomosing with the supraorbital aitery. 

^rhe nasal artery, tli(5 otJier tcrmiiial branch of the ophthalmic, emerges from 
the orbit above tlie tciido oculi, and, after giving a brancJi to the lachrymal sac, 
divides into two, one of wliicli anastomoses with the angular artery, the other 
branch, the dorsalis nasi, inns along the dorsum of the nose, supplies its entire 
surface, and anastomoses with the ai tei^ of the opposite side. 

The ciliary arteries are divisible into tbieo groups, the short, long, and anterior. 
The short ciliary artemes, from twelve to fifteen in number, arise from the ophthal- 
mic, or some of its branches ; they surround the optic nerve as they pass foiwards 
tp the posterior part of the eyeball, pierce the sclerotic coat around the entiance 
of the nerve, and supply the choroid coat and ciliary processes. The long ciliary 
arteries, two in number, also pierce the posterior part of the scleiotic, and run 
forwards, along each side of the eyeball, between the scleiotic and choioid, to the 
ciliary ligament, where they divide into two brunches; the^e form an arterial circle 
ai’ound the circumference of the iris, from which numeious radiating branches pass 
forwards,, in its substance, to its free margin, where they form a second arterial 

S ’rcle around its pupillary n^rgin. The anterior ciliary arteries are derived from 
le muscular branches ; they pierce the sclerotic a short distance from the cornea, 
and terminate in the great arterial circle of the iris. 

The arteria centralis retince is one of the smallest branches of the ophthalmic 
artery. It arises near the optic foramen, pierces the optic nerve obliquely, and 
runs forwards, in centre of its substance, to the retina, in which its branches 
are distributed as far forwards as the ciliary processes. In the htlman a 

small vessel passes forwards, through the vitreous humour, to the posterior sur6^ 
of the capsule of the lens. 




N.B. — It will be noticed that in the illu'itration the two anterior cerebral arteries^ have 
been drawn at a considerable distance i'rom each other 3 tiiie makes the anterior communi- 
cating arterj appear very much longer than it really is. ' f 

ibd e^fiftenoa# forwards, between the optic nerve and Inferior rectus, and is 

, l|U^ to the External and Inferior recti, and Inferior oblique. This vessel 

gives off most of the anterior ciliary arteries. 


OF THE UPPER EXTREMITY. 


359 


The QEBKBBAL branches of the internal carotid are ; the anterior cerebxal, the 
middle cerebral, the posterior communicating, and the anterior choroid. 

The anterior cerebral arises from the internal carotid, at the inner extremity jpf 
the fissure of Sylvius. It pas^jes foi'wards in the gieat longitudinal fissure l>etween 
the two. anterior lobes of the bruin, being connected, soon after its origin, with the 
vessel of the opposite side by a short anastomosing trunk, about two lines in length, 
the anterior communicating. The two anterior cerebral arteries, lying sidp by side, 
curve round the anterior border of the corpus callosum, and run along its upper 
surface to its posterior part, where they terminate by anastomosing with the 
posterior cerebral arteries. They supply the olfactory and optic nerves, the under 
surface of the anteiior lobes, the third ventricle, tlie anterior perfoiuted space, the 
corpus Cfillosum, and the inferior surface of the hemispheres. 

The anterior communicathuj artery is a short branch, about two lines in length, 
but of moderate size, connecting together the two anterior cerebral arteries across 
the longitudinal fissure. Sometimes tliLs vessel is wanting, the two arteries joining 
together to form a single trunk, ^v^hich afterwards subdivides. Or the vessel may 
be wholly, or partially subdivided into two ; frequently, it; is longer and smaller 
than usual. 

The middle cerebral artery^ the largest launch f>f the internal carotid, passes 
obliquely outwards along the fissure of Sylvius, within which it divides into thi'ee 
launches : an anh^rior, which supplies tlie pia mater, investing the surfiuje of the 
anterior lobe ; a posterior, which supjjlies the middle lobe ; and a median branch, 
which supplies the small lobe at ilia outer extremity of the Sylvian fissure. Near 
its origin, this vessel gives ofi* nume7;oiis small branches which enter the locus per- 
foi'atus anticus, to be distributed to the c orpus striat um. 

The posterior communicating artery arises from the back part of the internal 
caiotid, i*uns directly backwards, and anastomoses with the posterior cerebral, a 
bi'anch of the basilai*. This ai teiy varies considerably in size, being sometimes 
small, and occasionally so large tliat the posterior cerebral may be considered as 
arising from the internal carotid rather than from the basilar. It is frequently 
larger on one side tlian on the other side. 

The anterior choroid, is a small but constant branch which arises from the back 
part of the internal carotid, neai*the j^ostei-ior communicating .artery. Passing back- 
wai’ds and outwards, it enters the de scending horn of the lateral^ v entric le, beneath 
the edge of the middle lobe of the luuim It is distributed to the E ypocumpu^ 
major, corpus fimbriatinn, ^nd choroid plexus. 

ARTERIES OF THE UPPER EXTREMITY. 

# 

The artery which supplies the upper extremity, continues as a single trunk from 
its commencement dowui to the elbow ; but difiel»ent portions of it have luceived 
different names, according to the legion through which it passes. Tli.at part of 
the vessel which extends from its origin to the lower border of the first rib, is 
termed the subclavian ; beyond this point to the lower border of the axilla, it is 
termed the axillary ; and from the lower m.argin of the axillary space to the bend 
of the elbow, it is termed brachial ; here, the single trunk terminates by dividing 
into two branches, the radial and ulnar, an arrangement precisely similar to what 
occurs in the lower limb. 

SuBcxAviAN Arteries. ^ 

The subclavian artery on the right side arises from the arteria innominata 
opposite the right sterno-elavicular articulation; on the left side it arises fre!^ the 
^rch of the aorta. It follows, therefore, that these two vessels must, in the first 
part of their coui^, differ in their length, their direction, and their relation . with 
neighbouring parts. 

In order to facilitate the description of these vessels, more especially to a sur- 
gical point of view, each subclavian' artery has been divided into three {>arts. • 
The first portion, on the right side, ascends obhquely outwards from the origin pf 
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tho vessel to the inner border of the Scalentis aiiticus. On the loft side it ascends 
vertically, to gain the inner border of that muscle. The second part passes out- 
wards, behind the Scalenus aniicus ; and the third part passes from the outer margin 
of that muscle, beneath the clavicle, to the lower border of the first rib, where it 
becomes the axillary ai-tory. The first portions of these two vessels diflfer so much ip 
their course, and in their relation with neighlx>uring parts, that they will be described 
separately. The second and third parts are precisely alike on both sides. 

First Part of the Rioiit SuncLAvrAN Artery. (Figs. 209, 211.) 

The ri^ht subclavian artery arises from the arteria imipmina^ oj:;^osite tlic rig ht 
steriio-clavicular articulation, passes upwards and oiitwaj’ds across the root of the 
nee.k, and terminates at the inner margin of the Scalenus anticus muscle. In this 
part of its course it ascends a little alxive the clavick), the extent to which it does 
so varying in different crises. It is covered, in'fronty by tlie integument, supt^rficial 
fascia, Platysma, deep fasifia, the clavicular origin of the Sterno-m.'istoid, the Sterno- 
hyoid, and Sterno thyroid muscles, and another layer of the deep fascia. It is 
crossed by the internnl jugular and vertebral veins, and by tho i)neuinogastric, tho 
cardiac branches of the sympathetic, and the phrenic neiwc. Jhmeathy the ai't'ery is 
invested by tlie pleura, and bohimly it is separated by a cellular inhawai from tlie 
Longus colli, the transverse jirocess of the seventh cervical or first doi’sal vertebra, 
and the sympathetic : the recurrent laryngeal nerve winding around tlie lowrsr and 
bacik part of tlie vessel. Tho subclavian vein lies below the subclavian artery, 
immediately behind the clavicle. 

Pf.AN OF Relations of First Portion of Rtuht Subclavian Artery. 

In Front, 

Olavicuhvv origin of Sterno-mastoid. 

Sterno-iiyoid and Stern o- thyroid. 

Internal jiigular and vertebral veins, 

Pneumogjistric, cardiac and phrenic nerves. 

Beneath, 

Pleura. 

BehhuL 

Recurrent laryngeal nerve. 

Sympathetic. 

ijongus colli. 

Transverse process of seventh cervical or first dorsal vertebra.* 

First Part of the Left Subclavian Artery. (Fig. 209.) 

The left subclavian artery arises from the end of the transverse portion of the 
arch of the aorta, opposite the third dorsal yertebT*a, and ascends to the iiiner 
margin of the first rib, behind the insertion of the Scalenus anticus muscle. This 
vessel is, therefore, longer than the right, situated more deeply in the cavity of the 
chest, and directed almost vertically upwards instead of arching outwards like the 
vessel of the opposite side. 

It is in relation, in fronts with the pleura, the left lung, the pneumogastric^ 
jdii'enic, and cardiac nerves, which lie parallel with it, the left caroti<l artery, left 
internal jugular and innominate veins, and is covered by the Stemo- thyroid, Sterno- 
hyoid^^ and Stemo-mastoid muscles ; hehvml^ it is in relation with the msophagiis, 
trhoiacic duct, inferior cervical ganglion of the sympathetic, Longus colli, and verte- 
bral column* To its inner side are the oesophagus, trachea and thoracic duct; to 

outer^ sidsf the pleura. 

In five cam recently examined successively the artery was found to lie on the trahs- 
^ vmm process of the first dorsal. 


/ Rifriit 

j SnlK'lavmii 

1 Art4*rv. 

\ Fir^t jiortiou. 
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PlXn op Eelations of First Portion of Left Subclavian Artery. 


Inner side, 

Tvacufta. 

Thoracic duct. 


In front. 

Pleura and left lunjr. 

Pneuinogastric, cardiac, and phrenic nerves. 

Left carotid artery. 

Left internal jug-iilar and innominate veins. 

SteiTio- thyroid, Sterno-hyoid, and Sterno-inastoid muscles. 



Outer side. 
Pleura. 


BfihMd. 

CEfiophagus and thoracic duct. 

Inferior cervical ganglion of sympathetic. 
Loiigiis colli and vertebral column. 


Second and Third Parts of the Subclavian Artery. (Fig. 211.) 

The Second Portion of the Subclavian Artery lies behind the Scalenus anticus 
muscle ; it is very short, and forms tlie highest part of the arch describcxl by that 
vevssel . 

Pelaiums, It is covered, in f ronts by the integument, Platysma, Sterno-mastoid, 
cervical fascia, and by tlie phrenic mu’ve, which is sepai*ated from the artery by 
the Scalenus anticus muscle. Behind^ it is in i‘elatLon with the Middle Scalenus. 
Ahove^ with the brachial plexus of nerves. BeUnc^ with the i>leura. Tlie subcla- 
vian vein lies below and in front of tlw; artery, separated from it by the Scalenus 
anticus. * 


Plan of Relations of Second Portion of Subclavian Artery* 

In front. 

• Scalenus anticus. 

Phrenic nerve. 

Subclavian vein. 


Above, 

Brachial plexus. 


\ 

Suliclavian \ 
Ai-tery. • I 
Second portion, j 


Behind, • 

Pleura and Middle Scalenus. 


Below, m 
Pleura. 


Tl>e Third Portion of the Suhclavicm Artery passes downwards and outward# 
from tlie outer margin of the Scalenus anticus to the lower border of the first 
rib, where it becomes the axillary arteiy. This portion of the vessel is the most 
superficial, and is contained in a triangular space, the base of which is formed in 
front by the Sterno^mastoid, and the two sides by the Omo-hyoid above and the 
clavicle below. 

Relations, It is covered, in fronts by the integument, the superficial fascia, the 
Plalysma, deep fascia ; and by the clavicle, the Subclavius muscle, and the supra- 
scapular artery and vein ; the clavicular desirending branches of the ^cervical 
plexus and the nerve to the subclavius pass vertically downwards in front of the 
artery. The external jugular vein crosses it at its inner side, and receives the 
suprascapular and transverse cervical veins, which occasionally Jbrm a plexus in 
front of it. The subclavian vein is below the artery, lying close davidie.^ 

Behind^ it lies on the Middle Scalenus muscle. Above it, and to its outeriiide, is 
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the brachial plexus, niid Omo-hyoid muscle. Below, it rests on the outer surface of 
the fii'st rib. 


Plan of Relations of Third Portion of Subclavian Artery. 

In front. 

Cervical fascia. 

External jnpralar, suprascapular, and transverse cervical veins, 
Descendin*^ branches of cervical plex'as. Nerve to Subclaviua muscle. 
SubclaviuM muscle, suprascapular arterv, and clavicle. 


Above, 

Bracdnal plexus. 
Oiuo-hyoid. 



Scalenus medius. 


Below, 
Fii'st rib. 


PeculiaritieR, The Subclavian arteries vary in their origin, their course, and the height to 
which they rise in the neck. 

The origin of the right subclavian from the innominate takes place, in sortie cases, above 
the sterno-clavicular articulation ; and occasionally, but less frequently, in the cavity of the 
thoraJj, below that joint. Or the artery may arise as a separate truhk from the arch of the 
aorta. In such cases it may he either the first, second, third, or even the last branch derived 
from that vessel ; in the majority of cases, it is the first or last, rarely the second or third. 
AVhen it is the first branch, it occupies the ordinary position of tho innominate artery ; when 
tlie second or third, it gains its usual position by passing behind the right carotid ; and when 
the last branch, it arises from the loit extremity of the arch, at its upper or back part, and 
passes obliquely towards the right side, usually behind the (esophagus and right carotid, 
sometimes between the icsopliagus and trachea, to the upper border of the first rib, whence it 
follows its ordinary course. In very rare instances, this vessel arises from the thoracic aorta, 
as low down as the fourth dorsal vertebra. Occasionally, it perforates the anterior Scalenus ; 
more rarely it passes in front of that muscle ; sometimes the subclavian vein passes with the 
artery Iwhind the Scalenus. The artery sometimes ascends as high as an inch and a half 
above the clavicle, or any intermediate point between this and the upper border of the hone, 
the right subclavian usually ascending higher than the left. 

The left subclavian is occasionally joined at its origin with the left carotid. 

Surgical Anattnuy, Tlie relations of the subclavian arteries of the two sides having been 
examined, the student should direct his attention to consider the best position in which 
compression of the vessel may be efi'ected, or in what situation a ligature may he best applied 
in cases of aneurism or wound. 

Co7npre»don of the subclavian arter^j is required in cases of operations about the shoulder, 
in the axilla* or at the upper part of therarm ; and the student will observe that there is only 
one situation in which it can be efleetually applied, viz., where the artery passes across the 
outer surface of the first rib. In order to compress the ^ssel in this situation, the shoulder 
should he depressed, and the surgeon grasping the side of the neck, may press with his 
thumb ill the hollow behind the clavicle downwards against the nb ; if from any cause the 
shoulder cannot he sufficiently depressed, pressure may be made from before backwards, so 
as to compress the artery against the luiddle Scalenus, and transverse process of the seventh 
cervical vertebra. In appropriate cases, a preliminary incision may be made » through the 
cervical fascia, and the finger may be pressed down directly upon the artery. 

Ligature of the subclavian artery may be required in cases of wounds, or of aneurism* in 
the axilla ; and the third pju’t of the artery is that which is most favourable for an operation, 
on account of its being comparatively superficial, and most remote from the origin of the 
large branches. In those cases where the clavicle is not displaced, this operation may he 
performed with comparative facility ; hut where the clavicle is pushed up by a large aneu- 
mmal tumour in the axilla, fhe artery is placed at a great depth from the surface, which 
materially increases the difficulty of the operation. Under these circumstances, it becomes a 
niatter of importance to consider the height to which this vessel reaches above the bone. In 
ordinary cases, its arch is about half an inch above the clavicle, occasionally as high as an 
inch and a half, aud sometimes so low as to be on a level with its upper bofder. If the 
clavicle is dis^aced, these variations will necessarily make the operation more or less difficult, 
f^^rding as the vessel is more or less accessible. 

: The chief points in the operation of tying the third portion of the subclavian artery ai*e 
^;!|bfllowa: the pi^ent being placed on a table in the horizontal position^ and the shoulder 
as the integument should be drawn downwards upon the da- 

iipd an incision made through it upon that bone from the anterior border of the 
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Trapezius to the posterior border of the Steriio-mastoid, to which may be added a short 
vertical incision meeting: the preceding in its centre ; the Platysma and cervical fascia 
sliould be divided upon a director, and if the interval between the Trapezius and Sterno- 
luastoid muscles be insufflbient for the performance of the operation, a portion of one or both 
may be divided:. The external jugular vein will now be seen towards the inner side of the 
wound: this and the siiprascapuiar and transverse cervical veins which terminate in it should 
be hold aside, and if divided, both ends should be tied: the suprascapular artery should be 
avoided, and the Omo-hyoid muscle must now be looked for, and held aside if necessary. 
In the space beneath this muscle, careful search must be made for the vess€3l ; the d<*ep 
fascia having been divided with the hnger-nail or silver scalpel, the outer margin of the Scale- 
nus muscle must be felt for, and the finger being guided by it to the first rib, the pulsation 
of the subclavian artery will be felt as it passes over the rib. The aneurism needle may 
then he passed around the vessel from before ba(?kwards, by which means the vein will Ix) 
avoided, care being taken not to include a branch of the bracliial plexus instead of the artery 
in the ligature. If the clavicle as so raised by the tumour that the application of the ligature 
cannot be eflected in this situation, the artery may he tied above the first rib, or even 
behind the Scalenus muscle ; the difli^ulties of the operation in sucii a case will he mate- 
rially increased, on account of the greatt3r depth of the artery, find the alteration in position 
of the surrounding parts. 

The second part of the subclavian artery, from being that portion which rises highest in the 
neck, has been considered favourable for the application of the ligature, when it is dillicult to 
tie the artery in the third part of its course. There are, how^ever, many objections to tlie 
operation in this situation. It is necessary to divide the Scalenus anticus muscle, upon which 
lies the phrenic nerve, and at the inner side of which is situated the internal jugular vein ; 
and a wound of either of these structures might lead to the most dangerous consequences. 
Again, the artery is in contact, below, with the pleuia, which must also be avoided ; and, 
lastly, the proximity of so many of its larger branches arising internal to this point, must Ije 
a still further ohjec3tion to the operation. If, however, it has been determined to perform the 
operation in this situation, it should be remembered that it occasionally happens, that the 
artery passes in front of the Scalenus anticus, or through the fibres of that muscle ; and that 
the vein sometimes passes ^ith the artery behind the Scalenus anticus. 

In those cases of aneurism of the axillary or subclavian artery which encroach upon the 
outer portion of the Scalenus muscle to such an extent that a ligature cannot he applied in 
that situation, it may he deemed advisable, as a hxst resource, to tie the first portion of the 
subclavian artery. On the left side, this operation is almost impracticable ; the great dejith 
of the artery from the surface, its intimate relation with the pleura, and its close proximity 
to the thoracic duct and to so many important veins and nerves, present a series of dillicultitis 
which it is next to impossible to overcome.* On the right side, the operation is practicable, 
and has been performed, though not with success. 1'he main objection to the operation 
ill this situation is the smallness of the interval which usually exists ]>etween the commence- 
ment of the vessel and the origin of the nearest hrancli. This operation may he performed in 
tlie following manner ; — The patient being placed on the table in the horizontal position, 
with the nock extended, an incision should be made parallel with the posterior border of 
the inner part of the clavicle, and a second along the . inner border of the Sterno-inastoid, 
meeting the former at an angle. The sternal attachment of the Sterno-mastoid may now be 
divided on a director, and turned outwards ; a few small arteries and veins, and.occasionally 
the anterior jugular, must be avoided, and the Stferno-hyoid and Sterno-tbyroid muscles 
divided in the same manner ns ^e preceding muscle. After tearing through the deep 
fascia with the finger-nail, the imernal jugular vein will be seen crossing, the subclavian 
artery ; this should be pressed aside, and the arteiy secured by passing the needle from 
below upwards, by which the pleura is more e fleet ually avoided. The exact pooition of 
the vagus nerve, the recurrent larvngeal, the phrenic and sympathetic nerves should be 
remembered, and the ligature should he applied near the origin of the vertebral, in order 
to atC;)rd tis much room as possible for the formation of a coagulum between the ligature and 
the origin of the vessel. It should be remembered, that the right subclavian artery is occa- 
sionally deeply placed in the first part of its course, when it arises from the left side of the 
aortic arch, and passes in such cases behind the cesopbagus, or between it and the trachea. 

Collate9*al Ctn^tlatwn, After ligature of the third part of the subclavian artery, the 
collateral circulation is mainly established by three sets of vessels, thus described in a dis- 
section : — * ^ 

‘I, A posterior set, consisting of the suprascapular and posterior scapular branches of the 
subclavian, which anastomosed with the infrascapular from the axillary, 

‘ 2 . An internal set produced by the connection of the internal mammary on the one hand, 
with the short and long thoracic arteries, and the infrascapular on the other. 

‘ 3. A middle or axillary set, which consisted of a number of small vessels derived from 
branches of the subclavian, above ; and passing through the axilla, to terminate either in the 
main trunk, or some of the branches of the axillary below. This last set presented most 

* The operation was, however, performed in New York, by Dr. J. K. Rodgers^ md the 
case is related in A S^teni of Sur^erpy edited by T. llolmes, 2nd ed. vol. iii*' pp* &e« 
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conspicuously the peculiar character of newly^fopmed, or, rather, dilated arteries, being ex- 
ces.4vely tortuous, and foraring a complete plexus. 

‘ The chief agent in the restoration of the axillary artery below the tumour, was the 
infrascapular artery, which communicated most freely with the fntenjal mammary, supra- 
scapular, and posterior scapular branches of the subclavian, from all of which it reoeivea so 
great an influx of blood as to dilate it to three times its natural size.’ * 

Branches of the Subclavian Artery. 

Those are four in number. Three 219. — Plan of ^be Branches of the Right 

arising from the first ^portion of the vessel, Subclavian Artery, 

the V er t eBrairih ® nml 

the thyroitl axis ; and one from the second 
portioTii £Ee superior intercost^il. The 
vertebral arises from the upper and back 
part of the first portion o£ the arteiy ; the 
thyroid axis from the front, and the in- 
ternal mammary from tho under part of 
this vessel. Tlie superior intercostal is 
given off from the upper and biick part 
of the s(‘Ooud j>oi‘tion of the artexy. On 
tlie left side, the second portioi^, usually 
gives off jio branch, the superior inter- 
(jostal arising from the first portion of the 
vessel. On both sides of th(‘« body, the 
first threejbranches arise close together at the inner margin of the Scalenus anticus ; 
in tho majoT'iiy of cases, a fi'ee interval of half an inch to an inch existing between 
the commencement of the artery and the origin of the nearest branch ; in a smaller 
number of cases, an interval of more than an inch exists, never exceeding an inch 
and three-quaiters. In a very few instances, the interval had been found to be less 
than half an inch. 

The Vertebral Artery (fig. 216) is generally the first and largest branch of 
the subclavian ; it arises from the upper and back part of the first portion of the 
vessel, and, passing upwards, enters the foramen in the transverse process of the 
sixth cervical vertebx’a,f and ascends through the foramina in the transverse pro- 
eossc^s of all the vertebrae above this. Above the upper border of the axis, it in- 
clines outwards aiid upwards to the foramen in tho transverse process of the 
atlas, through whieJj it passes ; it then winds backwards tehind its articular pro- 
cess, runs ill a deep groove on tlio upper surface of the posterior arch of this bone, 
and, piercing the posteiior occipito-atloid ligament and dura mater, enters the skull 
through the foramen magnum. It then passes in front of the medulla oblongata, 
and unites with the vessel of the opposite side at the lower boi'der of the pons 
Vaixxlii, to form the basilar ai teiy. 

i At its origin, it is situated behind the internal jugular vein, and inferior thyroid 
irtery ; and, near the spine, lies between the Longus colli and Scalenus anticus 
muscles, having the thoracic duct in front of it on the left side. Within the foramina 
formed by tliie transverse processes of the vertebrae, it is accompanied by a plexus 
of nerves from the sympathetic, and lies between the vertebral vein, which is in 
front, and the cervical nerves, which issue from the intervertebral foramina behind 
it. Whilst winding round^the articular process of the atlas, it is contained in a tri-^ 
^angular space (a uboccipit a l triangleL ,forined by the Hectus posticus ‘major, the 
Superior and th^lhfSrior'o muscles ; and at this point is covex-ed by the 

Complexus muscle. Within the skull, as it winds round the medulla oblongata, 

* Ouy^BBtMpUal RtpertSf vol. i. 1836. Case of axillaiy aneurism, in which Mi*. Aston 
Kay had tied the subclavian artery on the outer edge of the Scalenus muscle, twelve yearn 
previously.. ? 

f The yertel^ artery sconetimes entors the foramen in the transverse process of the fifth 
Bf., ^yth, who tied this artery in the living subject^ found it, in one of his 
dhtaectiQna, passing into the foramen in the seventh vertebra. 
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it is placed between the hypoglossal nerve and the anterior root of the suboccipital 
nerve. 

♦ 

Branches, These m^ay be divided into two sets^ those given off in the neck, and 
thoj^ within the cranium. 

Cervical Branches, Cranial Branches, 

liateral spinal. Posterior meningeal. 

Muscular, .. Anterior spinal. 

Posterior spinal. 

Posterior inferior cerebellar. 

The lateral spinal branches enter the spinal canal through the intervertebral 
foramina, each dividing into two branches. Of these one passes along the roots 
of the nerves to supply the spinal cord and its membranes, anastomosing with the 
other spinal arteries ; the other is distributed to the posterior surface of the bodies 
of the vertebrae. 

Muscxdar branches are given off to the deep muscles of the neck, where the 
vertebral artery curves round the articular process of the atlas. They anastomose 
with the occipital and deep cervical arteries. 

The posterior meningeal ai*e pne or two small branches given off fi'om the 
vertebral opposite the foi-amen magnum. They ramify between the bone and dura 
mat€n‘ in tlie cerebellar fossae, and supply the lalx cerebelli. 

The a.nterii}T spinal is a small blanch, larger than tlie posterior spinal, which 
an'ses near tlu^ termination of the vertebral, and uniters with its fellow of the 
opposite side in front of the medulla oblongata. The single trunk, thus formed, 
descends a short distance on the fi ont of the spinal cord, and joins with a sucee^SBion 
* of small bi‘anches which enter the spinal canal through some of the intervertebral 
foramina ; these branches are derived from the vertebi‘al and ascending cervical in 
the neck; from the intercostal, in the dorsal region; and from the lumbar, ilio- 
lumbar, and lateral sacral arteries in the lower part of the spine. They unite, 
Ijy means of ascending and descending bmiiches, to foim a single anterior median 
artery, .which <jxt^nds as far as the lower part of the spinal chord. This vessel is 
placed beheath the pia mater along the anterior median fissure ; it supplies that 
membratie, and the substance of the cord, and sends oft' branches at its lower part to 
be distii})uted to the caiida equina. 

The posterior spinal arises from the vertebral, at the side of the medulla 
oblongata ; passing backwards to the posterior aspect of the spinal cord, it descends 
on either side, lying behind the " posterior roots of the spinal nerves ; and is re- 
inforced by a succession of small branches, whi»h enter the spinal canal through 
the intervertebral foramina, and ^ by which it is continued to the lower part of the 
cord, and to the cauda equina. Branches from these vessels form a free anasto- 
mosis round the posterior roots of the spinal nerves, and communicate, by means 
of very tortuous transverse branches, with the vessel of the opposite side. At its 
commencement, it gives off an ascending branch, which terminates on the side of 
the fourth ventricle. 

The posterior mferior cerebellar artery (fig. 218), he largest branch of the verte- 
bral, winds backwards round the upper part of the medulla oblongata, piissing between 
the origin of the spinal accessory and pneumogasti-ic nerves, over the res^orm body 
to the under surface of the cerebellum, where it divides into two branches r w internal 
one, which is continued backwards to the notch between the two hemispheres of 
the cerel)ellum ; and an external one, which supplies the under surface of the 081*0- 
bellum, as far as its outer border, where it anastomoses with the superior cerebellar. 
Branches from this art^y supply the choroid plexus of the fourth ventricle. 

The BasUar artery^ so named from its position at the base of th# skull, is a 
single trunk formed by the junction of t!xe two vei*tebral arteries ; it extends fropi 
the posterior to the anterior border of the jxxns Varolii, where it ^divides into two 
terminal branches, the posterior cerebral arteries. Its branches bn each side, 
the following : 
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Transverse. Superior cerebellar. 

Anterior inferior cei'ebellar. Posterior cerebral. 

The transverse branches supply the pons Varolii and adjacent parts of the brain ; 
one (internal auditory) accompanies the auditory nerve into the internal auditory 
meatus ; and another, of lara^r size, passes along the crus cerebelli, to l)o distributed 
to the anterior berder of the under surface of the cerebellum. It is called the 
anterior inferior cerebellar artery. 

The superior cef^ellar arteries arise hear the termination of the basilar. They 
wind round the crus cerebri, close to the fourth nerve, and aiTiving at the upper 
surface of the cerebellum, divide into branches which ramify in the pia mater and 
anastomose with the inferior cerebellar. Several branches are given to the pineal 
gland, and also to the velum iiiterpositum. 

The posterior cerebral arteries^ the two terminal })ranches of the basilar, are 
larger than tlie preceding, from whi(di they are separated near their origin by the 
third nerves. Winding Voiind the crus cerebri, they pass to the under surface of 
the postesrior lobes of the cerelirum, which they supply, anastomosing with the 
anterior and middle cerebral arteries. Near their origin, they receive the posterior 
communictiting aiteries from the internal carotid, and give off numerous branches, 
which enter the postet*ior perforated space : they also give off a branch, the posteidor 
choroid, which supplies the velum interpositum and choroid plexus, entering the 
interior of the brain beneath the posterior border of the corpus callosum. ^ 

Circle, of IVillis, The remarkable anastomosis which exists between the branches 
of the internal carotid and Vertebral arteries at the base of the brain, constitutes the 
circle of Willis. It is formed, in front, by the anterior cerebral and anterior corn- 
municjating arteries ; on each side, by the ti unk of the internal carotid, and the 
posterior communicating; l)eliiind by the posterior cerebral, and point of the basilar. 
It is by this anastomosis that the cerebral circulation is equalised, and provision 
made for effectually carrying it on if one or moi’e of the branches are obliterated. 
The parts of the brain includcMi within this arterial circle are, the lamina cinerea, 
the commissure of the optic nerves, the infundibulum, the tuber cinereum, the 
corpoi’a albicantia, and the ]>osterior j>erforated space. ^ 

The Thyroid Axis (tig. *211) is a short thick trunk, which arises from the fore 
part of the first portion of the subclavian arteiy, close to the inner border of the 
Scalenus anticus muscle, and divides, almost immediately after its origin, into 
throe branches, the inferior tliyroid, suprascapular, and transversalis colli. 

The Inferior Thyroid Artery passes upwards, in a sei'pentine course, liehind 
the sheatl^ of the edmmon cai otid vessel and sympathetic nerve (the middle cervical 
ganglion resting upon it), and is distributed to the under surface of the thyroid 
gland, anastomosing with the superior thyroid, and with the corresponding artery 
of the opposite side. Jts branches are the 

Laryngeal. (Esophageal. 

Tiacheal. Ascending cervical. 

The laryru^eal branch (inferior laryngeal) ascends upon the trachea to the back 
part of the larynx, and supplies the muscles and mucous membrane of this part.. 

The tracheal branches are distributed upon the trachea, anastomosing below with 
the bronchial arteries. 

The oesophageal branches are distributed to the oesophagus. 

The ctscending cervicaL is a small branch which arises from the inferior thyroid, 
just where that vessel is passing behind the common carotid fiurtery, and runs up the 
neck in the interval between the Scalenus anticujs and Rectus anticus major. 
It gives branches to the muscles of the neck, which communicate with those sent 
out from tlie vertebral, and sends one or two through the intervertebral foramina, 
along the cervical nerves, to supply the bodies of the vertebrae, the spinal cord, and 
its membranes. It anastomoses with the ascending pharyngeal artmy. 

smaller than the transversalis colli, passes ob* 
frohi within outwards, across the root of the neck. It at first lies on 
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Hlie lower part of the Scalenus anticus, being covered by the Sterno-mastoid ; it 
then crosses the subclavian artery, and runs outwards behind and parallel with 
the clavicle and Subclavius muscle, and beneath the posterior belly of the Omo- 
hyoid, to the superior border , of the scapula, where it passes over the trani verse 
ligament of the scapula, to the supraspinous fossa. In this situation it lies close 
to the bone, and ramifies between it and the Supras|nnatus miiscle, to which it is 
mainly distributed, giving off a communicating branch, which crosses the neck of 
the scapula, to reach the infraspinous fossa, where anaston^es with t he jioi* 8 Rl 
branc h of the subsc apiilar artery. Besides distributing branches to the Sterno- 
mastoid, and neighbouring muscles, it gives off a s upr a- tici^oinial branch, which, 
piercing the Tnipezius muscle, supplies the cutaneous suifacje of the acromion, 
anast omos ing with the acrqoiiaj thoracic and posterior civcuinflex arteries. As the j 
artery passes over the transverse ligament of the scapula, a branch descends into ) 
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the subscapular fossa, ramifies beneath that muscle, and anastomoses with the 
posterior and subscapular arteries. It also supplies the shoulder-joint. 

The Transversalis Colli passes transversely outwards, across the upj>er part 
of the subclavian triangle, to the anterior margin of the Trapezius muscle, beneath 
which it divides into ^wo branches, the superficial cervical, and the posterior 
sc apula r. In its passage across the neck, it crosses in front of the Scaleni muscles 
and the brachial plexus, between the divisions of which it sometimes passes, and is 
covered by the Platysma, Storno- mastoid, Onio-hyoid, and T^upezius muscles. 

The auperjhi ai ce rvical ascends beneath the anterior margin of the Trapezius, 
distributing branches to it, and to the neighbouring muscles and glands in the 
neck, and anastomoses with the superficial branch of the arteria princeps cervicis. 

The the continuation of the transversalis colli, passes beneath 

the Levator anguli scapute to the posterior angle of the scapula, and descends 
along the posterior border of that bone as far as the inferior angle, where it 
an astomos es with the ^jbscapular b^^^ of the axillary. In its course it is 
covered by the Rhomboid muscles, supplying these, the liatissimus dorsi and 
Trapezius, and anastomosing with the suis«scapular and subsoapular dirtaries, and 
with the posterior branches of some of the intercostal arteries. 

PemUiarities. The mpet^id cermcal frequentljj arises as a separate the 

thyroid axis ; and the posterior scapular, from the third, more rarely fiteri the part of 

the subclavian. * * 
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The Inteknal Mammaby a rfaes from the under surface of tlie first portion of*^ 
the fiuhclavian artery, opposite the thyi’oid axis. It descends behind the clavicle 
to the inner surface of the anterior wall of the chest, resting against the costal 
cartil^es a short distance from the margin of the sternum; and, at the interval 
between the sixth and seventh cartilages, divides into two branches, thg^miwculo- 
l)hi*oiiic, and sujiegjpr epigastric. 

At its origin, it is covered by the internal jugular and subclavian veins, and 
crossed by the phrenic nerve. In the upper part of the thorax, it lies upon the 
costal cartilages, and internal Intercostal muscles in front, and is covered by the 
pleura behind. At the lower part of the thorax, the Triangularis steimi separates 
the artery from the pleura. It is accompanied by two veins, which join at the 
upjx^r part of the thorax into a single trunk. 

The branches of the internal mammary are — 

Conies nervi phrenici (superior phrenic). Anterior Intercostal. 

Mediastinal. . Perforating. 

Pericardiac. Musculo-phrenic. 

Sternal. Superior epigastric. 

The comes nervi phrenici {sujjerior pkrenic\ is a long slender branch, which 
aeconipanies the phrenic nerve, between the pleura and pericardium, to the 
Diajihragm, to which it is distributed; anastomosing with the other jihrenic 
arteries from the internal mammary, and abdominal aorta. 

The mediastinal Jbranche& are small vessels, which are distributed to the areolar 
tissue in the anterior mediastinum, and the i^emains of the thymus gland. 

The perimrdiac branches supply the upper part of the pericardium, the lower 
part receiving branches from the musculo-phrenic artery. Some sternal branches 
ai*e distributed to the Triangularis stermi, and both surfaces of the steimum. 

The anterior intercostal arteries supply the five or six upper intercostal spaces. 
The branch corresponding to each spac^e passes outwards, and soon divides into 
two, which run along the opposite bordoi*s of the ribs, and inosculate with the 
intercostal arteries from the aoi‘ta. They are at first situated between the pleiuvi 
and the internal Intercostal muscles, and then between the two layers of those 
muscles. They supply the Intercostal and Pectoral muscles, and the mammary gland. 

The perforatiwj arteries correspond to tlie five or six upper intercostal spaces. 
They arise from the internal mammary, pass forwards through the intercostal 
spaces, and, curving outwards, supply the Pectoralis major, and the int^ument. 
Those which correspond to the first three spaces, are distributed to the mammary 
gland. In females, during lactation, these branches are of large size. 

The muscnlo-phrenic artery is directed obliquely downwards and outwards, 
behind the cartilages of the false ribs, i)erforating the Diaphragm at the eighth or 
ninth rib, and terminating, considembly reduced in size, opposite the last intei*- 
costal S[iace. It gives off anterior intercostal artoiies to each of the intercostal 
spaces across which it passes; these diminish in size as the spaces decrease in 
length, and are distributed in a manner precisely similar to the anterior intercostals 
from the internal mammary. The mnsculo-phrenic also gives bi'anches to the lorwor 
pai’t of Idhe pericardium, and others which run backwards to the Diaphragm, and 
downwards to the abdominal muscles. 

The sV'perior epigastric continues in the original direction of the internal 
mammary, descends behind the Rectus musfcle, and, perforating its sheath, divides 
into branches which supply the Rectus, anastomosing with the epigastric artery 
fi'om the external iliac. Some vessels perforate the sheath of the Rectus, and 
sii|iply tiie muscles of the abdomen and the integument, and a small branch which 
]jasses inv^lhrds upon the side of the ensiform appendix, anastomoses in front of 
ih^ cairil^ with the-artery of the opposite side. 

rir iifmm«XAL (fig. 216) ari^ from the upper and bock part of 
behind the anterior scalenus on the right side, and to the 
liiJW side of the muscle on the left side. Passing backwards, it gives off 
c^Usal bmnch, and then desc 4 ids behind the pleura in front of the necks of the 
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..first two ribs, and i nosculabl^i^th th a first Rnrtif. intftrnnsta.1. In th« first inter- 
ctostal f^Mtoe, it gives on a oraieb which is (^tributed in a manner similar to the 
distribution of the aortic intercostals. The branch for the second intercostal space 
usually joins with one from the first aortic intercostal. Each intercostal gives oflf 
a bmnch to the posterior sp^l muscles, and a small one, which piSses through 
the corresponding intervertebrsjLforamen to the spinal cord and itif membranes. 

T he deep cermca ^ ffP' nvaa^, ixi most cases, from the 

superior intercostal, and is analOj^us to the postei-ior iH'anch of an aortic inter- 
costal artery. Passing backwards, between the ti*ansvci*^^ process of the seventh 
cervical vertebra and the first rib, it runs the back pai’t of the neck, between the 
Comi>lex\is and Semispinnlis colli muscles, as high as the axis, supplying these and 
adjacent muscles, and anastomosing with the deep branch of the arteria princeps 
cervicis of the occipital, and with branches which pass outwards from the vertchial. 

Surgical Anatomy of the Axilla!!, 

The Axilla is a pyramidal space, situated between the u}>per and lateral j)art of 
the chest, and the inner sideA)f the arm. 

Bptindaries. Its gyea?, which is directed upwards towards the root of /the neck, 
corresponds to the interval between the two scaleni muscles on the fii*st rib. The 
d irected downwaids, is foiined by the integument, and a thick layer of fascia, 
extending between the lower border of the Pectoralis major in front, and the lower 
border of the Latissimus dorsi behind; it is broad inteimally, at the chest, but 
naiTOw and pointed ex tenially, at the arm. The anterior boundary is formed by 
the Pectoralis major and minor muscles, the former coveiing the whole of the 
anterior wall of the axilla, the latter covering only it,s central part. The posterior 
boundary^ which extends somewhat lower than the anterior, is formed by the Sub- 
scapnlaris above, the Teres major and Latissimus dorsi below. On the inner side^ 
are the first four ribs with their coiTosi^onding Intercostal muscles, and part of the 
Serratus m«agrius. On the otiter side^ where the anterior and posterior lKJundarie>s 
converge, the space is narrow, and bounded by the humerus, the Ck)raco-brachiali8 
and Biceps muscles. ’ 

QpTjJjmisi, This space contains the axillary vess^s, and brachial plexus of nerves, 
with their branches, some branches of the intercostel nerves, and a large number of 
lymphatic glands, all connected together by a quantity of fat and looser areolar tissue. 

Their Bnsitio'p .. The axillary artery and vein, with the brachial plexus of nerves, 
extend obliquely along the outer boundary of the axillary sj)ace, from its apex to 
its base, and are placed much nearer the anterior^ than the posterior wall, the v ein 
lying of the artery, and partially concealing it. At 

the fore part of the axillary space, in contact with the Pectoral muscles, are the 
thoracic branches of the axillary artery, and along the anterior margin of the 
axilla the long thoracic artery extends to the side of the chest. At the back part, 
in contact with the lower margin of the Subscjipularis muscle, are the subscaimlar 
vessels and nerves : winding around the lower border of this muscle, is the dor- 
salis scapulae artery and veins ; and towards the outer extremity of the muscle, 
the posterior circumflex vessels and the circumflex nerve are seen curving back- 
wards to the shoulder. 

Along the inner or thoracic side »o vessel of any importance exists, the upper 
part^iftf'the space being crossed merely by a few small branches from the superioi* 
thoracic artery. There are some important nerves, however, in this situation, 
viz., the posteri or thoracic or external respiratory nerve, descending on the silrfaoe 
of the Sern^u£ magiius, to which it is distributed ; and perforating the upper and/ 
anterior ^rt of this wall, the intercosto-humeral nerve or nerves, passii^ across 
the axilla to tl>e inner side of the arm. 

The cavity of the axilla is filled by a quantity of loose areolar tisMe, a Iwtge 
nti^i^ber of small Arteries and veins, all of which are, however, 

and mimerous lymphatic glands ; these are from ten to twel^.liii nuimber, 
situated chiefly on the thoracic side, and loniret and back part of this 

B B 
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The student should attentively consider the relation of the vessels and nerves 
in the several parts of the axilla ; for it not unfrequently happens that the surgecm^ 
is called upon to extirpate diseased glands, or to remove a tumour from this 
situation. In performing such an operation, it will be necessary to proceed with 
much caution in the direction of the outer wall and apex of the space, as here the 
axillary vessels will be in danger of being wounded. Towards the posterior wall, 
it will be necessary to avoid the subscapular, dorsalis scapulae, and posterior 
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circtimflex vessels, and, along the anterior wall, the thoracic branches. It is only 
along the inner or thoracic wall, and in the centre of the axillary cavity, that 
there are no vessels of any importance ; a fortunate circumstance, for it is in this 
situation more especially that tumours requiring removal are usually situated. 


Thk Axillary Artkuy* 

The axillary artery, the continuation of the subclavian, com mence s at the 
|loww border of the first rib, and terminates at the lower border oT the ifendons of 
ithe Latissimus dorsi and Teres major muscles, whei’e it takes the name of brachial. 
Its direction varies with the position of the limb : when the arm lies by the side 
of the chest, the vessel forms a gentle curve, the convexity being iipwards and 
outwards ; when it is directed at right angles with the trunk,, the vessel is nearly 
straight ; and when it is elevated still higher, the artery describes a curve, the 
oimcavity of which is diiHXsted upwards. At its commencement the artery is very 
deeply situated, btiit near its termination is supei*ficial, being covered only by the 
akin and fBoicim. Tb» description of the relations of this vessel is facilitated by 
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its division into three portions : the first portion l>eing that above the Pectomlis 
minor ; the second portion, behind ; and the third below, that muscle. 

The Jirat portion of the axillary artery is in relation, {71 fronts with the cla- 
^cular portion of the Pectoralis major, the costo-coracoid niembi*ane, the Sul>- 
clavius, and the cephalic vein ; hehindy with the first intei’coBtal space, the corre- 
sponding Intercostal muscle, the first serration of the Sorratus magnus, and the 
posterior thoracic nerve ; on its onter side^ with the brachial plexus, from which it 
is separated by a little cellular interval; on its vmicr, or thoracic side, with the 
axillary vein. 


Relations of the First Portion of the Axillary Artery. 


Outer side. 
lirachial plexus. 


In frmit. 

] \>ctoral i s ni8 j or . 

( U )sto-coracoid membrane. 
Siibclavius. 

Ce})halic vein. 



Inner side. 
Axillary vein. 


First Intercostal space, and intercostal muscle. 
First serration of Serratus magniis. 

Posterior thoracic nerve. 


^ The 8 eco 7 id portion of the axillary artery lies behind the Pectoralis minor. It 
is covered, hi fronts by tlie Pectomlis major and minor muscles ; behind, it is sepa- 
rated from the Subscapularis by a cellular interval; on the hiner side is the axillary 
vein. The brachial plexus of nerves surrounds the arteiy, and separates it from 
direct contact with the vein and adjacent muscles. # 


Relations of the Second Portion of the Axillary Artery. 


Outer side. 

Outer cord of plexus. 


In fnmt. 

] ‘ectoralis major and minor. 



Behind. 


Inner side. 

Axillary vein. 

Iniier cord of plexus. 


Subscapularis. 

I’osterior cord of plexus. 

^The thh*d portion of the axillary artery lies below the Pectoralis minor* It is 
in relation, in front, with the lower part of the Pectora'Iis major above, being 
covered only by the integument and fascia below ; hehirud, with the lower part of 
the Subscapularis, and the tendons of the Latissimus dorsi and Teres major; on 
its ovMt aide, with the Coraco-brachialis ; on its inner, or thoracic side, with the 
axillary veinu The nerves of the brachial plexus bear the following relation to the 
artery in thia part of its course : on the outer aide is the median nerve, and the 
musculo-cutaneous for a short distance; on the inner aide, the ulnar^"'tlie 
and lesser internal cutaneous nerves; and behind, the musculo-i^jhul, and divctlMf, 
flex, the latter extending only to the lower border of the Subscapuhod:^ 

B'B 2 ■ 
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Relations of the 

Third Pobtiok of the 
In front. 

Integument and fascia. 
Pectoralis major. 

Axillary Artery. 

Outer aide. 


Inner aide. 

Ooraco-brachialis. 

/ Axillary \ 

Ulnar nerve. 

Median nerve. 

( Artery. 1 

\ Third portion, j 

Internal cutaneous nerves. 

Musculo-cutaneous nerve. 

Axillary vein. 


Pehind, 



Subscapularis. 

Tondons of Latiasimas dorsi and Teros major. 
Mii^culo-spiral, and circumflex nerves. 


Pecidianties, The axillary artery, in about one case out of every ten, gives off a large 
branch, which forms either one of the arteries of the forearm, or a large muscular trunk. 
In the first set of cases, this artery is most frequently the radial (i in 33), sometimes the 
ulnar (i in 72), and, very rarely, the interosseous (l in 506). In the second set of cases, the 
trunk has been found to give origin to the subscapular, circumflex, and profunda arteritw of 
the arm. Sometimes, only one of the circumflex, or one of the profunda arteries, arose from 
the trunk. In these cases, jthe brachial plexus surrounded the trunk of the branches, and 
not the main vessel. 

iSurf/ical Anatomy, The student, having carefully examined the relations of the axillary 
artery in its various parts, should now consider in what situation compression of this vessel 
may be most easily e fleeted, and the best position for the application of a ligature to it when 
necessary. * 

Covipreadon of the vessel is required in the removal of tumours, or in amputation of the 
upper part of the arm ; and the only situation in which this cirn be eflbctually made, is in 
the lower part of its course ; by pressing on it m this situation from within outwards against 
the humerus, the circulation may be eflbctually arrested. 

The n2ydicntion of a Uyature to the axillary artery may bo required in cases of aneurism 
of the upper part of the brachial ; and there are only two situations in which it can be 
secured, viz., in the first and in the tfiird parts of its course ; for the axillary artery at its 
central part is so deeply seated, and, at the same time, so closely surrounded with large 
nervous trunks, that the application of a ligature to it in that situation would be almost 
impracticable. 

In the third part of its course, the operation is most simple, and maybe performed in 
the following manner: — The patient being placed on a bed, and the arm separated from 
the side, with tfio hand supinated, the head of the humerus is felt for, and an incision made 
through the iniegiiiaerit over it, about two inches in length, a little nearer to the anterior 
tlian the posterior fold of the axilla. After carefully dissecting through the areolar tissue 
and fasc’ia, the median nerve and axillary vein are "exposed ; the former having been dis- 
placed to the outer, and the latter to the inner side of the arm, the elbow being at the same 
time bent, so as to relax the structures, and facilitate their separation, the ligature may 
be passed round the artery from the ulnar to the radial side. This portion of the artery is 
occasionally crossed by a muscular slip derived from the Latissimus dorsi, which may mis- 
lead the surgeon during an operation. The ocjpasional existence of this muscular fasciculus 
was spoken of in the description of the muscles. It may easily be recognised by the trans- 
verse direction of its fibres. 

The Jirst portion of the axillary artery may be tied in cases of aneurism encroaching. so 
far upwards that a ligature cannot be applied in the lower part of its course. Notwith- 
standing that tins operation has been performed in some few cases, and with success, its 
performance is attended with much difficulty and danger. The student will remark that, 
in this situation, it would be necessary to divide a thick muscle, and, after separating the 
costo-coracoid membrane, the artery would be exposed at the bottom of a more or Ibss 
deep space, with the cephalic and axillary veins in such relation with it as must render the 
application of a ligature to this part of the vessel particularly hazardous. Under such cir- 
cumstances it is an easier, and, at the same tii^ie, more advisable operation, to tie the sub- 
clavian artery in the third part of its course. , , 

In a case of wound of tne vessel, the general practice of cutting down upon, and tyitig it 
above and below the wounded point, should be adopted in all eases. 

Collatered circulation after ligature of the axillary artery. If the artery be tied above the 
origin of the acromial thoracic, the collateral circulation will be carriea on by the same 
branches as after the ligature of the subclavian ; if at a lower point, between tne acromial 
tbprack) and ^ubscapular arteries, the latter vessel, by its free anastomoses with the other 
jsbapubiLr arteries, branches of the subclavian, will b^ome the chief agent in carrying on the 
Iri^TculatiCn, to which the long thoracic, if it be below the ligature, wul materially contribute, 
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by its anastomoses with the intercostal and internal mammary arteries. If the point Included 
in the ligature be^ below the origin of the subscapular artery, the anastomoses are leas free. 
The chief agents in restoring the circulation, will be the posterior circumflex, by its anasto- 
moses with the suprascapular and acromial thoracic, and the communications between the 
subecapular and superior profunda, winch will he afterwards referred to as performing the 
same oiflce after ligature of the brachial. The cases in which the operation has been per- 
formed are few in number, and no published account of dissection of the collateral circulation 
appears to exist. 

The branches of the axillary artery are,-— 

Frmi isi Part ( Superior thoracic. 

L Acromial thoracic. 

From 2 nd Part / Long thoracic. 

1 Alar thoracic. 

{ Subscapular. 

Anterior circumflex. 

Posterior circumflex. 

The mperior thoracic is a small artery, which arises from the axillary 
separately, or by a common trunk with the acromial thoracic. Running forwards 
and inwards along the upper border of the Pectoralis minor, it passes between it 
and the Pectoralis major to the side of the chest. It supplies these muscles, and 
the pajietes of the thorax, anastoxn^>siDg with the inteil^al manimary and inter- 
costal arteries. 

The tho raci c is a short trunk, wdiich arises fi om the fore })art of the 

axillary artery. "Projecting forwaids to the upper boi dcr of the Pectoralis minor, 
it divides into tlu'ce feets of branches, thoracic, acromial, and descending. The 
thoracic branches, two or three in number, are distributed to the Seinitus magnus, 
and Pectoral muscles, anastomosing with the intercostal branches of the internal 
njammary. The acr omial b ranches ai'e directed outwards towards the acromion, 
supplying the l)eltoid muscle, and anast oinoshig. on the surface of the acromion, 
with the 8upr ascaj3ul ar, anterior, and poste^r circumflex arteiies. The descending 
bmnch passeiT inTth^ LnterspaceTxjtweeii the Pectoralis major and Deltoid, accompany- 
ing the cephalic vein, and supplying l)oth ..muscles. 

The long tlun'ocic passes downwards and inwaids along the lower border of 
the Pectoralis minor to the side of the chest, supplying the Serratus magnus, the 
Pectoral muscles, and mammary gland, and sending branches across the axilla to 
the axillary glands and Subscapularis, . which anastomose with the internal mammary 
and intercostal arteries. • 

The alar thoracic is a small branch, which supplies the glands and areolar tissue 
of the axilla. Its place is frequently supplied by branches from some of the other 
thoracic arteries. 

T he auhscapular ^ the largest branch of the axillary artery, arises opposite the 
lower border of the Subscapularis musCle, and passes downwards and backwards 
along its lower margin to the inferior angle of the scapula, where it anastomoses 
with the posterior scapula r, a branch of the subclavian. It distiibutes blanches to 
the muscles in its neighbourhood, and gives oflT, about an inch and a half from its 
origin, a large branch, the d orsaKs scapu he, which curves round the inferior border 
of the scapula, leaving the axilla in the interspace between the Tertjs minor above, 
the Teres major below, and the long head of the Triceps in -front. Three branches, 
or sets of branches, arise fiom the dorsalis scapulae : the firat entfei^^e su^capular fc^^ 
beneath the Subscapularis, which it supplies, anastomosing with the posterior- 
^pu lar Kppyft^pft pular arteries ; the second, the trunk of the artery {dorBolic 
9capf^<sftimns round the axillary border of the scapula, and enters the ixif^pinous 
fossa, where it ana stomos es with the sup rascapula r amt poBteri or scap ular arteries ; 
and a thirds o r is continu^ almg the axillary bordermrSie scapula^ 

between the Teres major and minor, and, at the dorsal surface of the iiiferior 
of the bone, anastomoses with the posterior scapular. ^ 

The dhuin/lex arteries wind round the neck of the humerus. The 
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cumjltx (fig. 220), the larger of the two, arises from the back part of the axillary 
opi)Osite the lower border of the Subscapularis muscle, and, passing backwards 
with the circumflex veins and nerve through the quadrangular space bounded 
by the Teres major and minor, the scapular head of the Triceps and the humerus, 
winds romid tlio neck of that bone and is distributed to the Deltoid muscle and 
shoulder-joint, anastomosing with the anterior circumflex, suprascapular and acro- 
ihial thoracic arteries. The anterior circunijlex (flgs. 220, 221), considerably smaller 
than the preceding, arises just below that vessel, from the outer side of the axillary 
artery. It passes horizontally outwards, beneath the (Joraeo-brachialis and shoi*t 
head of the Biceps, lying upon the fore pait of tlie neck of th(i humerus, and, 
on reaching the bicipital groove, gK^es oft‘ an ascending branch which ptisses 


upwards along the groove to sup- 
ply the head of ilie bone and the 
shoulder-joint. The tgiiik of 


222. — SiirgiCMl Anatomy of the Brachial 
Art<o*y. 


vessel is then continued outv\'{irds 
beneath the Deltoid, wliicU it su])- 
plies, and anastomoses with the 
posterior circumflex, and atTOiuia 
thoracic artoi‘ic;s. 

BHACfiiAL Artery. (Fig. 222.) 

The U rad dal ArUirtf coinmeiic( 5 s 
at the lower margin of the tendon 
of the Teres major, and, passing 
down the inner and anterior aspect 
of the arm, terminates al)Out half 
an inch below tlie bend of the 
elbow, where it divides into ilio 
radiiil and ulnar arUados. 

The direction of this vessel is 
marked by a lino drawn from the 
outer side of tlje axillary space 
between the folds of the axilla, to 
a point midway between the coii- 
dyk^s ^of the Jiumerus, wliicli cor- 
responds to the depression along 
the iniuir border of the (Joiaco 
braehialis and Biceps muscles. In 
‘the upper part of its course, the 
artery lies iuterniil to the humeiais ; 
but below, it is in front of that 
bone. 

Jidatioiis. This artery is suj)er- 
ficiul throughout its entii’e extent, 
being covered, in fronts by the in- 
tegument, the superficial and deep 
fascia ; the bicipital faiScia separates 
it opposite the elbow from the me- 
dian basilic vein ; the median nerve 
cro 5 ^^ it at its middle ; and the 
basilic vein lies in the line of the 



but separated from it by the fascia, in the lower half of its course, liehind, 
it is separated from the inner side of the humerus al>ove, by the long and inner 
heads of the Triceps, the inusculo-spiral nerve and superior profunda artery intei'- 
vening ; and from the front of the bone below, by the insertion of the Coraco- 
brachialis muscle, and by the Braehialis anticus. By its outer side^ it is in I'elatioii 
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with the commencement of the median nerve, and the Coraco-bi'achialis and Biceps 
miisclete, which slightly overlap the artery. By its inner side, its upper half is in 
relation with the internal cutaneous and ulnar nerves, its lower half with the 
median nerve. It is accompanied by two venai comites, which lie in close contact 
with the artery, being connected togetlier at intervals by short tmnsverse com- 
municating branches. 


Plan of the Relations op the Bhachial Artery. 


Outer side. 

Median nerve (above). 

Ooraco-brachiahs. 

Biceps. 


In f ront. 

Integument and fasciae. 

Bicipital fascia, median basilic vein. 
Median nerve. 



Inner side. 

Internal cutaneous and ulnar nerve. 
Median nerve (below). 


hvJdiid, 

Triceps. 

M U8C ulo-spiral nerve. 
►Superior jirofuiida artery. 
( \ >raco-bracbialis. 
Bracbialis antic us. 


Bend of the Elrow. 

At the bend of the elbow, the brachial artery sinks deeply into a triangular 
interval, the of which is directed upwards towards the humerus, and the sidestl 
of which are bounded, oxlei’nally, by the Supinator longus ; internally, by tbe| 
Pronatoi' radii teres; its floor is foinied by the Bracliialis anticus and Supinatoiffl 
brevis. This space contains the brachial artery, with its accomj)anying veins ; the? 
radial and ulnar arteries ; the median and muvsculo-spiral nerves ; and the tendonfi 
of the Biceps. The brachial artery occupies the middle line of this space, and 
divides opposite the neck of the radius into ^the radial and ulnar arteries; it 
is covered, in fronts by the integument, the superficial fascia, and the median 
basilic vein, the vein being sepaiated from direct contact with the artery by the 
bicipital fascia. Behind, it lies on the Brachialis anticus, which separates it from 
the elbow-joint. The median nerve lies on the inner side of the artery,, hut sepa- 
rated from it below by an inter val of half an •inch. The tendon of the Biceps 
lies to the outer side of the space, and the musculo-spiral nerve still more externally 
lying upon the Supinator brevis, and partly conci aled by the Supinator longus. 

Feculmrities of the Arte^'y as regards its Course, The brachial artery, accompanied by the 
median nerve, may leave the inner border of the biceps, and descend towards the inner 
condyle of the humerus, where it usually curves round a prominence of bone, to which it is 
connected by a fibrous baud ; it then inclines outwards, beneath or through the substance 
of the Pronator teres muscle, to the bend of the elbow. I'he variation bears considerable 
analogy with tlie normal condition of the artery in some of the carnivora : it has been 
referred to, above, in the description of the humerus. 

As regards its Division, Occasionally, the artery is divided for a short distance at its 
upper part into two trunks, which are united above and below. A similar peculiarity occurs 
in the main vessel of the lower limb. ^ 

The point of bifurcation may be above or below the usual point, the former condition 
being by far the most frequent. Out of 481 examinations recorded by Mr. Quain, sonie 
made on the right, and some on the left side of the body, in d86 the artery bifurcated in its 
normal position. In one case only was the place of division lower than usual, beinjr two or 
three inches below the elbow-johTt. * In 94 cases out of 481 , or about one in th^e were 
two arteries instead of one in some part, or in the whole of the arm,* 

There appears, however, to be no correspondence between the arteries of the two arms, 
with I’espect to their irregular division ; for in sixty-one bodies it occurred on one side only 
in forty^thr^e ; on both sides, in ditlerent positions, in thirteen ; on both sides, in the same 
position, in £ve. . 

The point of bifurcation takes place at different parts of the arm, being most frequent In 
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the upper part, less so in the lower part, and least so in the middle, the moat usual point for 
the application of a ligature ; under any of these circumstances, two large arteries vould be 
found in the arm instead of one. The most frequent (in three out of four) of these pwu- 
liarities is the high division of the radial. That artery often arises from the inner siae of 
the brachial, and runs parallel with the main trunk to the elbow, where it crosses it, lying 
beneath the fascia ; or it may perforate tlie fascia, and pass over the artery immediately 
beneath the integument. 

The ulnar sometimes arises from the brachial high up, and then occasionally leaves that 
vessel at the lower part of the arm, and descends towards the inner condyle. In the forearm, 
it generally lies b(3neatli the. deep fascia, superficial to the Flexor muscles; occasionally 
between the integumentiiind deep fascia, and very rarely beneath the Flexor muscles. ^ 

The interosseous artery sometimes arises from the upper part of the brachial or axillary : 
as it passes down the arm, it lies beliind the main trunk, and, at the bend of the elbow, 
regains its usual position. 

In some cases of high division of the radial, the remaining trunk (ulnar-interosseous) 
occasionally parses, together with the median nerve, along the inner margin of the arm tx> 
the inner condyle, and then passing from within outwards, beneath or through the Pronator 
teres, regains its usual position at the bend of the elbow. 

Occasionally, the two arteries representing the brachial are connected at the bend of the 
elbow by a short transverse branch, and are even sometimes reunited. 

Sometimes, long slender versels, vasa ahermntia^ connect the brachial or axillary arteries 
with one of the arteries of the forearm, or a branch from them. These vessels usually joiu 
the radial. 

Varieties in Mnseular Relations* TJie brachial artery is occasionally concealed, in some part- 
of its Cf>urse, by mus(‘ular or tendinous slips derived from various sources. In the upper 
third of the arm, the brachial vessels and median nerve have been seen concealed, to the 
extent of three inches, by a muscular layer of considerable thickness, derived from the Oorrlco- 
brachialis, wbicli passed round to th(' inner side of the vessel, and joined the internal head of 
the Tricf^ps. In the lower half of the arm the artery is occasionally concealed by a broad 
tliiii head to the Bic(3ps muscle. A narrow fiesliy wlip Iroiu the Biceps has been seen to 
cross the artery, concealing it for an inch and a half, its tendon ending in the aponeurosis 
covering the Pronator teres. A muscular and tendinous slip has been seen to arise from tlie 
external bicipital ridge by a long tendon, cross obliquely behind the long tendon of the 
Biceps, and end in a fleshy belly, whicdi appears on the inner side of the arm between 
the Biceps and Ooraco-hracliialis, passes down along the inner edge of the former, and crosses 
th(5 artery very obliqmdy, so as to lie in front of it for three inches, and, finally, gives rise to 
a narrow iiatteued tendon, which is inserted into the aponeurosis over the Pronator teres, 
A tendinous slip, arising from the deep part of the tendon of the Pectoralis major, has been 
seen to cross the artery obliquely at or below the Coraco-brachialis, and join the intermuscular 
septum above the inner condyle. The BrachiaJis anticus not unfroqiiently projects at the 
outer side of the ai’tery, and occasionally overlaps it, sending inwards, across the artery, an 
aponeurosis whicli binds the vessel down upon the iirachialis anticus. Sometimes, a lieshy 
slip from tlie muscle covers the vessel, in one case to the extent of three inches. In some 
cases of high origin of tlie Pronator teres, an aponeurosis extends from it to joiu the 
Brachialis anticus external to the artery ; a kind of arch being thus formed under which the 
principaK artery and median nerve pass, so as to be concealed for half an inch above the 
transverse level of the condyle. 

Suryivi^ Anatomy, (impression of the brachial artery is required in cases of amputation 
and some otlier operations in the arm and forearm ; and it will be observed, that it may 
bo efiected in almost any part of tlie course of the artery. If pressure is made in the 
upper part of the limb, it sliould be directed from within outwards, and if in the lower 
part, from before backwards, as the art(u*y lies on the inner side of the humerus above, and 
in front of it below. The most favourable situation is near the insertion of the Coraco- 
brachialis. 

The application of a ligature to the brachial artery may be required in cases of wounds of 
the vessel, and in some cases of wound of the palmar arch. It is also sometimes necessary in 
cases of aneurism of the brachial, the radial, ulnar, or interosseous arteries. The arteiy may 
be secured in any part of its course. The chief guides in determining its position are the 
Burfetce-markings produced by the inner margin of the Coraco-brachialis and Biceps, the known 
course of the vessel, and its pulsation, which should be carefully felt for before any operation 
is performed, as the vessel occasionally deviates from its usual position io the arm. In what- 
ever situation the operation is performed, great care is necessary, on account of the extreme 
thinness of the parts covering the artery, and the intimate connection which the vessel has 
throughout its whole course with important nerves and veins, Sametimes.«a thin layer of 
aiuscular fibre is met with concealing the artery ; if such is the case, it must be cut across 
in order to expose the vessel. 

In theuppei' of the arm the artery may be exposed in the following manner : — The 

being placed horizontally upon a table, the afiected limb should be raised from the 
ttnd the hand supinated. An incision about two inches in length should bdmade on the 

See Stbttthers^s Anatomical and P^ysiolopieoi OUervaiiom^ 
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ulnar of the Coraeo-^brachialia muscle^ and the subjacent fascia cautiously divided, so as 
to avoid wounding the internal cutaneous ner\6 or basilic vein/ which sometimes run on the 
hurface of the artery as high as the axilla. The fascia having been divided, it should be 
remembered that the ulnar and internal cutaneous nerves lie on the inner side of the artery, 
the median on the outer side, the latter nerve being occasionally superficial to the artery in 
this situation, and that the venm comites are also in relation with the vessel, one on either 
side. These being carefully separated, the aneurism needle should be parsed round the artery 
from the ulnar to the radial side. 

If two arteries are present in the arm, in consequence of a high division, they are 
usually placed side by side ; and if they are exposed in an opemtion, the surgeon should 
endeavour to ascertain, by alternately pressing on each vessel, vifiich of the two commu- 
nicates with the wound or aneurism, when a ligature may be applied accordingly ; or if 
pulsation or haemorrhage ceases only when both vessels are compressed, both vessels may 
he tied, as it may be concluded that the two communicate above the seat of disease, or ai'e 
reunited. 

It should also be rememl^red, that two arteries may be present in the arm in a case of 
high division, and that one of these may be found along the inner intermuscular septum, 
in a line towards the inner condyle of the humerus, or in the uimal position of the brachial, 
but deeply placed beneath the common trunk : a knowledge or these fact# will suggest the 
precjiutions necessary in every case, and indicate the measures to be adopted when anomalies 
are met with, • 

In the middle of the arm the brachial artery may be exposed by making an incision along 
the inner margin of the Biceps muscle. The forearm being l>ent so as to relax the muscle, 
it should be drawn slightly aside, and, the fascia being carefully divided, the median nerve 
will be exposed lying upon the artery (sometimes beneath) ; this being drawn inwards and 
the muscle outwards, the artery should be separated from its accompanying veins and 
secured. In this situation the inferior profunda may be mistaken for the main trunk, 
especially if enlarged, from the collateral circulation having become established ; this may 
be avoided by directing the incision externally towards the Biceps rather than inwards or 
backwards towards the Triceps. 

The lotver part of the brachial artery is of extreme interest in a surgical point of view, 
on account of the relation which it bears to the veins most commonly opened in venesection. 
Of these vessels, the median basilic is the largest and most prominent, and, consequently, the 
one usually selected for the operation. It should be remembered, that this vein runs parallel 
with the brachial artery, from which it is separated by the bicipital fascia, and that in no 
case sliourd this vessel be selected for venesection, except in a part which is not in contact 
with the artery. 

Collateral Circvlation, After the application of a ligature to the brachisl artery in the 
upper third of the arm, the circulation is carried on by branches from the circumnex and 
subscapular arteries, anastomosing with ascending branches from the superior profunda. If 
the brachial is tied below the origin of the profunda arteries the circulation is maintained by 
the branches of the profundie, anastomosing with the recurrent radial, ulnar, and interosseous 
arteries. In two cases described by Mr. South,* in which the brachial artery had been tied 
some time previously, in one ‘ a long portion of the artery had been obliterated, and sets of 
vessels are descending on eitlier side from above the obliteration, to be received into others 
which ascend in a similar manner from below it. In the other, the obliteration i§ leas exten- 
sive, and a single curved artery about ns big as a prow-quill passes from the upper to the 
lower open part of the artery.’ 

The branches of the brachial artery are the 

Superior profunda. Inferior profunda. 

Nutrient arteiy. Anastomotica magna. 

Muscular. 

The mperior profunda arises from the inner and back part of the brachial, oppo- 
£dte.jthe Jower border of the T eres major, and passes backwards to the interval 
between the outer and inner heads of the Triceps muscle, accompanied by the 
nmsculo apira,! nerve ; it winds round the hack part of the shaft of the humerus in 
the spiral groove, between* the Triceps and the mne, pierpes the external intermtis- 
cular septum, and descends to the space between the Bi*achialis anticus and Supinator 
longus, where it anast omoses^ w ith the recuircnt branch of the radial artery. 

, It supplies the Deltoid, Coraco brachialis, and Triceps muscles, an d^ 
g^ve between the Triceps and the bone, it jziyes ofi* the posterior artery, 

wIuchdES^^ perpendicularly between the Triceps and the bone, to the back pari 

Chbutts’ vol. ii. p. 254. See also White’s engraving refeiredf |lo Sou 

of the anastomosing branches after ligature of the brachial, in WH^xa’s 
Porta also gives a case (with drawings) of the circulation after ligature of both braehiafand 
radial. — Alteramoni Patologiche deUe Artei'ie* 
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jof the elbow-joint, uccompa,nied by the nerve to tlie Anconeus muscle, where it 
^anastomoses with the interosseous recurrent branch, and, on the inner side of the 
arm, with the posterior ulnar recurrent, and with the anastomotiea magna or 
inferior profunda (fig. 225). 

The nutrient artery of the shaft of the humerus arises from the brachial, about 
the middle of the arm. Passing downwards, it enters the nutrient canal of that 
bone, near the insertion of the Coraco-brachialis muscle. 

The inferior profu^ay of small size, arises from the brachial, a little below the 
middle oT tlle arm ; jnercing .the internal intermuscular septum, .it descends on the 
surface of the inner head of the Triceps muscle, to the sp*me between the inner 
condyle and olecranon, accompanied by the ulnar nerve, and terminates by ana- 
Btomising with the posterior iitnar recurrent, arid anastomotica magna. It also 
supplies a branch to the frontlif the internal condyle, which anastomoses with the 
anterior ulnar reonri*eiit. 

The anastomotica arises from the brachial, about two inches above the 

ellx)w-joiat. “,it passes transversely inwards upon the Brachialis anticus, and, 
piercing the internal intenmiscular septum, winds round the back part of the 
humerus between tlie Triceps and the bone, forming an arch above tire olecranon 
fossa, by its junction with the posterior articular branch of the superior profunda. 
As tliis vessel lies on the Brachialis anticus, branches ascend to join the inferior 
profunda ; and some descend in front i>f the inner condyle, to anastomose wiSi the 
anterior ulnar recurrent. Beliind tlie internal condyle an offset is given off whiirli 
anastomoses with the inferior profunda ttnd posterior ulnar recurrent arteries and 
supplies the Triceps. 

The yimscular are three or four* large branches, which are distributed to the 
muscles in tire cour\se of the arteiy. They supply the Coratso-bi'achialis, Biceps, and 
Brachialis anticus muscles. 

l%e AnasUmiosls around t he Elh oi^^gj^t (fig. 225). The vessels engaged in this 
anastomosis may be conveniently divided into those situated in front and hehmd the 
Internal and External Condyles. The branches anastomosing in front of the In- 
ternal condyle are : — The anastomotic*a magna, antericrr^ ulnar recurrent, and 
the anterior terminal branch of the inferior profunda. Those behind the Internal 
Condyle are : — The anastomotica magna, the posterior ulnar recurrent, and the pos- 
terior terminal braiicli of the infeiior profunda. The branches anastomosing in 
front of the External Condyle are The i*adial recurrent and the termination of 
the supeiior profunda. Those behind the External Condyle (perhaps more properly 
described as being situated between the*^exfeniar condyle and the olecranon) are : — 
The anaiStomotica magna, the ipterosseous recui*rent, and the posterior articular 
branch of the superior profunda. There is also a large arch of anastomosis above 
the olecranon formed by the inttfrosseous recurrent, joining with the anastomotica 
magna and posterior ulnar recurrent (fig. 225). 

From this description it will be observed that the anastomotica magna is the 
vessel most engaged, the only part of the anastomosis in which it is not employed 
being that in front of the external condyle. 

Radial Autery. 

The Radial Artery appears, fi*om its diiection, to be the continuation of the 
brachial, but, in size, it is smaller than the ulnar. It commences at the bifurca- 
tion of the brachial, just below the bend of the elbow, and passes along the radial 
side of the forearm to the Wrist ; it then winds backwards, i*ound the outi?!* side of 
the carpus, beneath the extensor tendons of the thumb, and, finally, passes for- 
wards between the two heads of the first Dorsal interosseous muscle, into the 
palm of the hand, where it crosses the metacarpal bones to the ulnar border of the 
hand» to form the deep pilmar arch. At its termination, it inosculates with the 
deep branch of the ulnar artery. The relations of this vessel may thus be con ve- 
Jiiently ^vided into three parts, viz., in the forearm, at the back of the wrist, and in 

RdatioiAA. In ike forearm^ this vessel extends from opposite the heck of the 
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radius, to the fore part of the styloid process, being placed to the inner side of the 
shaft of the bone above, and in front of it below. It is supei'fioial throughout its 
entire extent, being covered by the integument, the superficial and deep fascia, 
and slightly overlapped above by the Supinator longus. Jn its course downwards, 
it lies upon the tendon of the Biceps, the Supinator brevis, the Pronator radii tei'es, 
the radial origin of the Flexor sublimis digitorum, the Flexor longus pollicis, the 
Pronator quadratus, and the lower extremity of the radius. In the upper third 
of its course, it lies between the Supinator longus and the Pronator radii teres ; 
in its lower two-thirds, between the tendons of tlie Supinator longus and the 
Flexor carpi radialis. The radial nerve lies along the outer side of the artery 
in the middle third of its couise ; and some filaments of the musculo-cntaneous 
nerve, after piercing the deep fascia, run along the lower part of the artery as it 
winds round the wrist. The vessel is accompanied by venae comites throughout 
its whole coui’se. 

Plan of the Relations of the Radial Aktery in the Forearm. 

In ff07if. 

Integument — superficial and deep fasciaj. 

Supinator longus. 


Inner aide. 

Pronator radii teres. 
Flexor carpi radialis 


At the wrist, as it winds round tlio outer side of the carpus, from the styloid 
process to the first interosseous space, it lies upon the external lateral ligament, 
being covered by the extensor tendons of the thumb, subcutaneous veins, some 
tilaments of the radial nerve, and the integument. It is accompanied by two 
veins, ami a filament of the musculo-cutaneous qerve. • 

Jn the haivd, it passes from the upper end of the fii'st interosseous space, between 
the he^s cSTiRe Abductor indicis or first Dorsal interosseous muscle transversely 
across the palm, to the base of the metacarpal bone of the little finger, where it 
inosculates with the communicating branch from the ulnar artery, forming the 
(l(iop palmar arch. It lies upon the carpal extremities of the metacarpal bones- 
and the I nterossei mus cles^ Semg covered by the ¥exor tendoM of^e 
Li imbricale s. tlieT the little finger, Rnd the Flexor breyis pollm^ is 

accompanied by the^3eep *bf afich of the ulnar nerve. 

Peculiarities, The origin of the radial arteiy varies in the proportion nearly of one in 
eight cases. In one case the origin was lower than usual. In the. other cases, the upper 
part of the brachial was a more frequent source of origin than the axillary. The varia- 
tions ih the position of this vessel in the arm, and at the bend of the elbq^w, have been 
already mentioned. In the forearm it deviates less frequently from its position than the 
ulnar. It has been found lying over the fascia, instead of beneath it. It has been 
observed on the surface of the Supinator longus, instead of along its inner border : and in 
turning round the wrist, it has been seen lying over, instead of beneath, the Extensor tendons. 

Surgical Anatomy, The dperation of tying the radial artery is required in cases of wounds 
either of its trunk, or in some of its branched, or for aneurism: and it wUl be 
the vessel may t(j 0 exposed in any part of its course through the foreari^ 
of any muscular fibres. The operation in the middle or inferior third of the is* 

easfiy perforxned ; but in the tapper third hear the elbow, it is attended wlfh sonie . m Bteiilty, 
trom the greater depth of the Vessel, and from its being overlapped by the Suptimt^ longus 
and Pronator terfes muscles. * . ' ' ’ 


Riulial 
ArUT.v iu 
Forejirnj. 


Outer side. 

Supinator longus. 

Radial nerve (middle third). 


Pehind, 

Tendon of Biceps, 
Supinator brevis. 

Pronator radii teres. ‘ 
Flexor sublimis digitorum. 
^Flexor longus poliicis. 
Pronator quadratus. 
Radius. 
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To tie the artery in the upper third, an incision three inches in length should be made 
through the integument, from the bend of the elbow obliquely downwards and outwards, on 
the radial side of the forearm, avoiding the branches of the median vein; the fascia of the 
arm being divided, and the Supinator longus drawn a little outwards, the artery will 
be exposed. The venm comites 

223— The Surgical Anatomy of the Radial and 

from the radial to the ulnarside. 


In the middle third of the 
forearm the artery may be ex- 
pos€*d by making an incision of 
similar length on the inner mar- 
gin of the Supinator longus. In 
this situation, the radial nerve 
lies in close relation with the 
outer side of the artery, and 
should, as well as the veins, be 
carefully avoided. t 

In the lower third, the artery 
is easily secured by dividing the 
integument and fascia in the 
interval between the tendons of 
the Supinator longus and Flexor 
carpi radialis muscles. 

The branches of the radial 
artery may be divided into 
three groups, corresponding 
with the three regions in 
which the vassel is situated. 


In the 
Fo^rearm, 


Wrist. 


Radial recurrent. 
Muscular. 
Superficialis volae. 
Anterior carpal. 

Posterior carpal. 
Metacarjml. 
Dumdes pollicis. 
Dorsalis indicia. 


Hand. 


rPrinceps pollicis. 
i Radialis indicis. 

J Perfoiuting. 

L Interosseous. 


The radial recurrent is 
given off immediately below 
the elbow. It' ascends between 
the branches of the musculo- 
spiral nerve, lying on the 
Supinator brevis, and then 
between the Supinator longus 
and Braohialis auticus, sup- 
plying these muscles and tlie 
elbow-joint, and anfistompsing 
with the tei*minal branches of 
the superior profunda. 

The muscular pranches are 
distributed to the muscles on 
the radial side of the forearm. 

\T!!he8uperJu3ialisuo^ 

the radial artery, just 

Run- 
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-Ulnar and Hadial Arteries. 
Deep View. 
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ntng forwards, it passes between tbie muscles of the thumb, which it supplies, and 
sometimes anastomoses with the termination of the ulnar artery, completing the 
superiicial palmar arch. This vessel varies considerably in size ; usually it is very 
small, and terminates in the muscles of the thumb ; sometimes it is as large as 
the continuation of the radial. 

The carpal br^Lnches* supply the 
joints of the wrist. The anterior 
carpal is a small vessel which arises 
from' the radial aii^ery near the 
lower border of the Pronator qua- 
drafusT^md"”!^^ “ m wards in 
front of the radius, anastomoses 
with the anterior carpal branch of 
the ulnar artery. From the arch thus 
formed, branches descend to supply 
the articulations of the wrist. 

The posterior carpal is a small 
vessel wliich arises from the radial 
artery beneath the exten^r Jben^jis 
of the thu mb crossing the carpus 
tiShsversely to the inner border of 
the hand, it anastomoses with the 
posterior cai'pal branch of the ulnar, 
forming the posterior carpal arch.' 
From this arch are given off descendA 
ing branches, the dors al ix^erps^pus 
arterTes for the_thii‘d and fom*t h 
inte rosseous spac e, which anast^ 
toose with the posterior peifoiaHi^ ^ 
branches from *the paiinarj 
^t^h j and as^hding^branches to\ 
antistomose with the tergiination off 
the anterior interosseous artery. 

The metacarpal (first dor^d in- 
terasseou s arises beneath the 

eScfensor tendons of the thumb, 
soinStnneirwrfli the posterior carpal 
artery ; running forwards on the 
second dorsal in terosseous muscle, 
it co mmunica tes, behind, with the 
con'esponding p erforat ing branch 
the deep palmar ai'ch ; and, in 
front, inosculates with the digital 
branch of the siipg yficial j al mar 
arch, and supplies the adjoining 
sloes of the in dex and middle 
fingera. 

The dorsaUs poUicis are two sm&ll 
vessels Which run along the side of 
the dorsal aspect of the thumb. 
They arise separately or occasion- 
ally by a common trunk near the base of the first metacarpal bone. 

The dorsaHs indieis^ also a small branch, runs along the radial side of the back 
of the index finger, sending a few branches to the Abductor indicia. 

The princeps polUci s arisea from the radial j[ust as it tur ns in wajyds 
part of. the hand; it descends Setw eenjg e Abduct or Ihai% 

along the ulnar side ^f^bhe tS!umh, to the base of the first 
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phalanx, whcie i t divides into two branch es, which run along the sides of the, 
jyd mar aspec i^ <;;>]£ and form an arch on the^n3er surfWe^^^d^^ theTast 
phalanScTncm which branches are distributed to the integument and cellular mem- 
brane of the thumb. 

The rculialis imlids arises close to the preceding, descends l)etween the Abductor 
indicis and Adductor pollicis, and runs along the radial side of the index hngeji* to 
its extremity, where it amistomoses with the collateral digital artery from the 
superficial palmar arch. At the lower border of the Adductor pollicis, this vessel 
anastomoses with the princeps pollicis, and gives a communicating branch to the 
supei-ficial palmar arch. 

The p^r/ora tim arteries^, three in number , pruss hnckwards between the heads of 
the last" three DorsaOnterossel muscles, to inosculate with the donsal interosseous 

. r. ; ■■ ^ . 

arteries. • 

The •palmar interosspoufi^ three or four in number, are branches of the deep 
])almar arch ; they run forwards upon the Intorossei muscles, and anastomose at 
the clefts of the fingers with the digital bniiiches of the superficial arch. 

Ulnar Artery. 

The Ulnar Artenj, the larger of tlic two subdivisions of the brachial, commences 
a Utile below the bond of the elbow, and crosst\s the inner side of the forearm 
obliquely inwards, to the commencement of its lower half ; it then runs along its 
ulnar border to the wrist, croKse^s tlm annular ligament On the radi al side of the 
])isiform bone, nnd passes across the ))alm dr the hand, forming the superficLil 
palmar arch, which sometimes terminates by inosculating with the superficitilis 
volte. 

.Relations in the Forearm, In its upper half^ it is deeply seated, being covered 
by. all the superficial Flexor muscles, excepting the Flexor carpi ulnaris ; it is 
crossed by the median nerve, wliich lies to its inner side for about an inch, and it 
lies upon the Brachialis anticus and Flexor profundus digitorum muscles. In the 
half of the forearm, it lies upon the Flexor profundus, ^being covered by 
the integument, the superficial and decq> fascate, and is placed between the Flexor 
carpi ulnaris and Flexor sublimis digitorum muscles. It is accompanied by two 
venae comites ; the ulnar nerve lies on its inner side for the lower two- thirds of 
its extent, and a small branch from the nerve . descends on the lower part of the 
vessel to the palm of the hand. 


Ei.an of Relations of the Ulnar Artery in the Forearm. 


Iv frovt. 

Superficial layer of flexor muscles, ) yr 1 . ^ « 
Me^iaB nerve. [Tapper half. 

Superficial and deep fascife. Lower half. 


Inner side. 

Flexor carpi ulnaris. 

Ulnar nerve (lower two-thirds). 



Older side. 

Flexor sublimis digitorum. 


Brachialis anticus. 

Flexor profundus digitorum. 

At the wrist (fig. 223), the ulnar arteiy is covered by the integument and fascia, 
an^ lies upon the anterior annular ligament. On its i^er ftidAj^ thft piaiJoH®- 
boB& The jihM^ aecMB iieg »t the inner, side, and som ewhat hebiiid^ 

/n qf t/te Aand, the continuation o^~ the "ulnar artery is called the 

palmar archj it passes obliquely outwards to the interspace l)etween 
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the ball of the thumb and the index finger, whei’e it occasionally anastomoses 
with the super ficialis yolae, and a b ranch from the radialis thus completing 
the arch. The ty of this afEBTis" directed towards the fingera, its concavity 

towards the muscles of the thumb. If the thumb be f>ut at right angles to the 
hand, the position of the superficial j>almar arch will be roughly indicated by a line 
drawn along the lower margin of the thumb across the palm of the hand : the deep 
palrnsr arch is situated about a finger’s breadth nearer to the carpus. 

The superficial palmar arch is covered by the Palmaris brevis, the palmar fascia, 
and integument ; and lies upon the annular ligament, the muscles of the little 
finger, the tendons of the superficial flexor, and the divisions of the median iind 
ulnar nerves, the latter accompanying the artery a short part of its course. 


Relations of the Superficial Palmar Arch. 


/w front. 

IiiteguiiH'iit. 
Palmaris hrovis. 
Palmar fascia. 



f* 

Behind. 

Annular ligament. 

( )rigin of inii.scles of little finger. 
Superficial flexor tendons. 
Divisions of median and ulnar 
nerves. 


Pecidiariticft. The ulnar artery has been found to vary in its origin nearly in the propor- 
tion of one in thirteen cases, in one case arising lower than usual, about two or three inches 
below the elbow, and in all the other ca.se.s much liigher, the brachial being a more frequent 
source of origin than the axillary. 

Variations in the position of this vessel are more frequent than in the radial. When its 
origin is normal, the course of tlie vessel is uirely changed. When it arises high up, it 
is almost invariably superficial to the Flexor musch^.s in tlie forearm, lying commonly 
beneath the fascia, more rarely btjtweeii the fascia and integument. In a few cases, its 
position was siil)CLitaneoua in the upper part of the forearm, subaponeurotic in the lower 
part. 

Surgical Anatomy. The application of a ligature to this vessel is required in cases of 
■wound of the artery, or of its branches, or in consequence of aneurism. In the upper half of 
the forearm, the artery is deeply seated beneath the superficial Flexor muscles, and their 
<Ii vision would be requisite in a case of recent wound of the artery in this situation, in order 
to s('cure it-, but under no other circumstances. In the middle and lower third of the fore- 
arm, this vessel may be ea.uly secured by malting an incision on the radial side of the tendon 
of the b'lexor carpi ulnaris : the deep fiiscia being divided, and the Flexor carpi iilns-ris and 
its companion muscle, th('. Flexor sublimis, being separated from each other, the vessel will 
be exposed, accompanied by its venm comites, the ulnar nerve l3’’ing on its inner side. The 
veins being separated from the artery, the ligature should be passed from the ifiiiar to the 
radial side, taking care to avoid the ulnar nerve. * • 


The branches of the ulnar aHeiy may be arranged in the following groups : — 


Forearm, 


1 


Wrist 

HaTuL 


{ 

■{ 


Anterior ulnar recurrent. 

Posterior ulnai* recun ent. 

T- , f Anterioi* interosseous. 

Interosseous S -o . • • . 

I Posterior interosseous. 

Muscular. 

Antei’ior carpal. 

Posterior carpal. 

Deep or communicating branch. 

Digital. 


The fwterior tdnar recurrent (fig. 224) arises immediately below the elbow 
joint, passes awards an d inward i^ct\^n^jy3yE5_B^ and J?ronato r 

muscles, and, in front of the inner condyle, anastomoses 
with the ana stomotica ma gna and inferior profunda. 

The poaterviyr ulrmr recurrent is muSi larger," and arises somew|iati^lower than 
the preceding. It passes hg^^anls^and beneath the Flexor sublimis, 
and atijcends behind the inner cbndjde of the humerus. In the het^ m 
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this process and the plecmnon, it lies 


ascendinsr 


Mayna i 
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l)e twwn tEe of th at m uiicle. tVip • it supplies SKe neigE-'" 
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tiguous margins of the 11 

Flexor profundus digito- | 
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the ol^ig^e ligament an d the membrane, and 

runs down the tact part of the forearm, betwe^ the supeidScml^^^^^^ of 

muscles, to both of which it distributes branchesT Descending to the b^k of the 
wrist7 i^^anastomoses with the termination of the anteiior interosseous, and with the 
posterior carpal branches of the radial and ulnar arteries. This arter ygives off, near its 
origin, the interosseous rect^^ a lai*ge vessel, which ascends to the interval 

between th^ external condyle an^ nlecranonp> beneath the Anconeus and Supinator 
brevS, anastomosing with a branch from the superior profunda, and with the 
posterior ulnar recurrent, and anastomotica magna. 

The muscvlar brancJm are distributed to the muscles along the ulnar side of the 
forearm. 

The carpal branches are intended for the supply of the wrist-joint. 

The anterior carpal is a small vessel which crosses the fr ont of the car]ius 
beneath the tendons of the Flexor profundus, and inosculates with a corresponding 
branch of the radial artery. * 

The posterior carpal arises immediately above the pisiform bone, and,wmds 
wards lieneath "the tenclim 6T*tho Kexor . carpi it gives off a branch which 

passes across the dorsal surface of the carpus l>eneath tlie extensor tendons, anasto- 
mosing with a corresponding bmnch of the radial arter y, and forming the posterior 
carpal arch; it is Jthea^ bone of the little finger, 

forming its dorsal branch. 

The deep or co^n munica timj branch (fig. 224) arises at the commencement of the 
palmar arch, and i)asses"”^eply inwards between the Abdllct^)r ininimi digiti and 
Flexor breyis^minimi hear their origins ; it anastomoses with the termination 

of the radial artery, completing the deep palmar arch. 

The digital branches (fig. 223), number, are given off from the convexity 

of the superficial palmar arch. They supply tlie ulnar side of tlie little finger, and 
the adjoining sides of the little, ring, middle, and index fingers ; the radial side of 
the index finger and thumb being supjdied from the radial artery. The digital 
arteries at first lie superficial to the flexor tendons, but as they pass forwards with 
the digital nerves to the clefts between the fingers, tlioy lie between them, a,nd a.io 
there joined by the interosseous brandies from the deep i)almar ai*ch. The <ligitirl 
arteries on the sides of tlie fingers" lie beneath the digital nerves ; and, about the 
middle of the last phalanx, the two branches for eacli finger form an arch, from the 
convexity of which l)raiiches pass to supply the matiix of the nail. 


The Descending AoIita. 

The Descending Aorta is divided into two portions, the thoracic, and abdominal, 
in correspondence with the two great cavities of the trunk in which it is situated. 

The Thoracic Aorta co mmences a t the Ipweivboi^ler of <ioi-sal ver- 

tebra, on Uie left side, and terminates at jthe aortic opening in the Diaphragm, jn 
front of the commencement, it is situated on the left 

side of the spin e ; it approaches the rn^ian line as it descends; and, at its termi- 
nation, lies directly Til frpnt_pf^Jhe_^^ The direction of this vessel being 

ihfiudiced by the spine, upon which it lUsts, it describes a curve which is concave 
forwards in the dorsal region. As the branches given off from it are small, 
the diminution in the size of the vessel is inconsiderable. It is contained in the 
back part of the posterior mediastinum, being in relation, in fronts from above 
downwards, with the left pulmonary artery, the left bronchus, the peric^ardium, 
and the oesophagus ; behind, with the vertebral column, and the vena azygos 
minor ; on the right side^ with the vena azygos major, and thoracic duct ; on the 
left side; the left pleura and lung. The oesophagus, w ith its accompanying 
nerves, lies on the right side of the aortal flfew^ ; in front o f the atftetyt 
middle ef its opurse ; whilst, at its Totggr P^rL it is on the leffe:jiidp » on a piano 
antenorTo it. 

C C 
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Plan of the Relations of the Thoracic Aorta. 
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Surgical Anatomy, The student should now consider the effects likely to be produced by 
aneurisiu of the thoracic aorta, a disease of common occuiTence. When we consider the 
f^eat depth of the vessel from the surface, and the uuiuber of important structures which 
surround it on every side, it may be easily conceived what a variety of obscure symptoms 
may arise from disease of this part of the arterial system, and how they may be liable to bo 
mistaken for those of other affections. Aneurism of the thoracic aorta most usually extends 
backwards, alon^ the left side of the spine, producing absorption of the bodies of tlie 
vertebra), with curvature of the spine ; whilst the irritation or pressure on the cord will give, 
rise to pain, either in the chest, back, or loins, with radiating pain in the left upper inter- 
costal spaces, from pressure on the intercostal nerves; at the same time the tumour may 
project bacliwards on each aide of the spine, beneath the integument, as a pulsating swelling, 
simulating abscess connected with diseased bone ; or it may displace the oesophagus, and 
compress the lung on one or the other side. If the tumour extend forward, it may press 
upon and displace tlie heart, giving rise to palpitation and other symptoms of disease of that 
organ ; or it may displace, or even compress, th(5 leaophagiis, causing pain and difficulty of 
swallowing, as in stricture of that tube, and uliitnaloly even open into it by ulceration, 
producing fatal Inemorrhage. If the disease make way to either side, it may pi'ess upon the 
thoracic duct ; or it may burst into the pleural cavity, or into the trachea or lung ; and lastly, 
it may open into the posterior mediastinum. 

The aorta is, comparatively often, found to he obliterated at a particular spot, viz., at the 
junction of the arch with the thoracic aorta, just below the ductus arteriosus. Whether this 
IS the result of disease, or of coiigeuital malformation, is immaterial to our present purpose ; 
it affords an interesting opportunity of observing the resources of the collateral circulation. 
The course of the anastomosing vessels, by which the blood i* brought from the upper to the 
lower part of the artery, will be found well described in an account of two cases in the 
Ihvthological vols. viii. «aud x. In the former (p. 162), Mr. Sydney Jones thus 

sums up the detailed description of the anastomosing vessels. ^ The principal communications 
by which the circulation was carried on, were — Firstly, the internal mammary, anastomos- 
ing with the intercostal arteries, with the phrenic of the abdominal aorta by means of the 
musculo- phrenic and comes nervi phrenici, and largely with the deep epigastric. Secondly, 
the superior intercostal, anastomosing anteriorly by medns of a large brancli with the first 
aortic intercostal, and posterioily with the posterior branch of the same artery. Thirdly, the 
inferior thyroid, by means of a branch about the size of an ordinary radial, formed a commu- 
nication with the first aortic intercostal. Fourthly, the transversalis colli, by means of very 
large communications ^ith the posterior branches of the intercostals. Fifthly, the branches 
(of the subchivian and axillary) going to the side of the chest were large and anastomosed 
freely with the lateral brjinches of the intercostals.’ In the second case also (vol. x. p. 97). 
Mr. Wood describes the anastomoses in a somewhat similar manner, adding the remark, that 
^ the blood which was brought into the aorta through the anastox^p8es of the intercostal 
arteries, appeared to be expended principally in supplying the abdomen and pelvis ; while 
the supply to the lower extremities had passe<^througli the internal mammary and epigastrics.’ 

Branches of the Thoracic Aorta. 

Pericardiac, CEIsophageal. 

Bronchial. Posterior mediastinal* 

Intercostal. 

% The perioardietc are a few small vessels, irregular in their origin, distributed to 
Uie pericardium. 
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The bronchial arteries are the nutrient vessels of the lungs, and vary in number, 
size, and origin. Tha^f the right side arises from the fii'st aortic inteitsostal, or 
by a common truiik_withL..the. JefL. bronchial, from the front of the thoi*acic aorta. 
Those of the left side, usually two in number, arise from the one a 

little lower than the other. Each vessel is directed to the back part of the cone- 
spending bronchus, along which they run, dividing an<l subdividing upon the bron- 
chial tubes, supplying them, the cellular tissue of the lungs, the bronchial glandsj and 
the cesophagus. 

The (cso2}hageal arteries, usually four or five in number, arise from the front of 
the aorta, and pass obliquely downwards to the cesophagus, forming a chain of 
anastomoses along that tube, anastomosing with , the cesopl iag etil branches of the 
inferior thyroid^ ^«?t©ries above, and with asj^nding^ branches from the phrenic and 
giistric axteries.«balew. 

The posterior mediastinal arteries are numerous small vessels which supply the 
glands and loose ateolar tissue in the mediastinum. ^ * 

The Jntercostal arte ries from the back part of the aorta. They are usually 
ten in number on each side, the superior intercosl^J ,ifpace,(and occjiisionally the 
second due) being sitpplied by the superior intercostal, a biancjh of the subclavian. 
The right intercostals ai*e longer than the left, on account of the position of the 
aorta on the left side of the spine ; they pass outwaids, across thci bodies of the 
vertebrae, to the intercostal spaces, being covered by the })leura, the cnsoijhagus, 
thorficic duct, sympathetic nerve, and the vena azygos major ; tlie left passing 
beneath the supeiior intercostal vein, the vena azygos miiioi*, and sympathetic. 
In the intercostal space.s, each artery divides into two branches; an anterior, or 
proper intercostal branch ; and a posterior, or doi'sal brancdi. 

The anterior branch passes outwards, at ^yhig upon the External inter- 

costal muscle, covered in front by the pleura and a thin fascia. It tlien passes 
between tHe two layers of Intercostal muscles, and, having ascended obliquely 
to the lower border of the rib above, divides, near the angle of that bone, into 
two branches : of these the larger runs in the groove, on the lower border ol 
the rib above ; the smaller branch along the upjier border of the rib below ; passing 
forward, they supply the Intercostal muscles, and anastomose with the anterioi 
intercostal branches of the internal mammary, and with the thoracic branches oi 
the axillary artery. The first a ortic, ^intercostal anaKstomoses with the siiperioi 
intercostal,, and the last three pi^ss between tlie abdominal muscles, inosculating 
with the epigastric in front, and with the jihrenic and lumbai* arteri^. Each 
intercostal artery is accompanied by a vein aiid' nerye^ the former being above, ’^ahc 
the latter below, excepFiii tlie upper intercostal spaces, where the nerve is at firsi 
above the artery. The aiteries are protected from j)ressure during the jvction 01 
the Intercostal muscles, by fibrous arches thrown across, and attached by eacl 
extremity to the bone. 

The posterior or dorsal branc^oi each intei'coslal artery, passes backwards to the 
inner side of the anterior costo-transverse ligament, and divides into a spinal 
branch, which supplies the vertebra), the spinal coid and its membi'aiies, and a 
muscular branch, which is distributed to the muscles and integument of the back. 

The Abdominal Aoeta, (Fig. 226.) 

The Abdominal Aorta commences at the aortic opening of the Diaphragm, in 
front of the body of the last dorsal vertqj^ra, and, descending a little to the lef 
side of the vmtebral column, te rminates on th<pj fourth lumbar verte b ra 

commonly a little to the lef t of^ the middle line.* where it divides into the two com 
mon iliac arteries. It diminishes rapidly in size, in consequence of the many larg^ 

* Prof. Lister, having accurately examined 30 bodies in order to asceitain the exact poin 
of termination of this vessel, found it ‘either absolutely, or almost absolutely, mesial in 1 5 
while in 13 it deviated more or less to the left, and in 2 was slightly to the right* Syst, o, 
Sury,, edi^ by T. Holmes, 2iid ed. vol. v. p. 652. 

c c 2 
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)>rancho3 which it gives off. As it lies upon the bodies of the vertebne, the curve 
which it describes is convex forwards, the greatest convexity; eorrespond iTifi to th e 
tliird Jiinjbftr veriicjbra, which is a little abovetrad to the loft aide of thelimbilicus. 

Ildations. It is covered, in front, by the lesser omentum and stomach, behind 
which are the branches of the cooliac axis, and the solar plexus; below these, by 
the splenic vein, the pancreas, the left renal vein, the transverse portion of the 


226. — The Abdominal Aorta and its Branches. 



duodenum, the mesentery, and aortic plexus, behind, it is separated from the 
lumbar vertebwe by ^e left lumbar veins, the receptaculum chyli, and thoracic 
duct. On the right aide, it is in relation with the superior vena cava (the right 
crus of the Diaphragm being interposed above), the vena aaygos, thoracic dnct, and 
j%ht semilunar ganglion; on the left aide, with the sympathetic nerve, and left 
semilonar ganglion* 
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Plan or the Relations op the Abdominal Aorta. 


In fr&rU, 


Lesser omentum and stomach. 

Branches of coeliac axis and solar plexus. 
Splenic vein. 

Pancreas. 

Left renal vein. 

Transverse duodenum. 

Mesentery. 

Aortic plexus. 


Right side. 

Rijrht crus of Diaphragm, 
Inferitir vena cava. 

Vena azygos. 

Thoracic duct. 

Right semilunar ganglion. 



Left side. 

Sympathetic nerve. 

Left semilunar ganglion. 


Left lumbar veins. 
Receptaculiim chylL 
Thoracic duct. 
Vertebral column. 


SnrrfU'al Anatomy, Aneurisms of the abdominal aorta near tlie coiliac axis coimniinicate 
in nearly equal proportion with the anterior and posterior parts of the artery. 

When an arieiirisrual sac is connected with the back part of the abdominal aorta, it 
usually produces absorption of the bodies of the vertebrse, and forms a pulsntiug tiiinonr, 
that presents itself in the left hypocliondriac or epigastric regions, accompanied by 
symptonjs of disturbance of the alimentary canal. Pain i^s invariably present, and is 
usually of two lands — a fixed and constant pain in the back, caused by tbe tumour pressing on 
or displacing the branches of the solar plexus and splanchnic nerves, and a sharp lancinating 
pain, radiating along those branches of the lumbar nerves which are })res8ed on by the 
tumour; hence the pain in the loins, the testes, the hypogastrium, and iu the lower limb 
(usually of the left side). This form of aneurism usually’' bursts into the peritoneal 
cavity, or behind the peritoneum, in the left hypochondriac region : or it may form a largo 
aneurismal sac, extending down as low as Poupart’s ligament ; haemorrhage in these cases 
being generally very extensive, but slowly produced, and not rapidly fatal. 

When an aneurismal sac is connected with the front of the aorta near llie cadiac axis, 
it forms a pulsating tumour in the left liypochondiiac or epigastric regions, usually attended 
with symptoms of disturbance of the alimentary canal, as siclaiess, dyspepsia, or consti- 
pation, and accompanied by pain, which is constant, but nearly always fixed in the loins, 
epigastrium, or some part of the abdomen ; the radiating pain being rare, as the lumhar 
nerves are seldom implicated. This form of aiieurisiu may burst into the fieritoneal 
cavity, or behind the peritoneum, lietween the layers of the inesenieiy, or, more rarely, into 
the duodenum ; it rarely extends l3ackward8 so as to affect the spine. 

The abdominal aorta has been tied several times, and although none of the patients 
permanently recovered, still, ae one of them lived as long as ten days, the possibility of the 
re-establishment of the circulation may l^e considered to be proved. In tne lower animals 
this artery is often successfully tied. Ibe vessel ma^y be reached in several ways. Tu the 
original operation, performed by Sir. A. Cooper, an incision was made in the Jinea alba, 
the peritoneum opened in front, the finger carried down amongst tbe intestines towards the 
spine, the peritoneum again opened behind, by scratching through the mesentery, and the' 
vessel thus reached. Or either of the operations, described below, for securing the common 
iliac artery, may, by extending the dissection a sufficient distance upwards, he raadt^ use 
of to expose the aorta. The chief difficulty in the dead subject consists in isolating the 
artery, in consequence of its great depth ; but in the living suhject, tbe embarrassment 
resulting from the proximity of the aneurismal tumour, and tlie fA'eat pro])ability of disease 
in the vessel itself, add to the dangers and difficulties of this formidable ojieration so greatly, 
that it is very doubtful whether it ought ever to be performed. 

The collateral circulation would be carried on by the anastomosis between the internal 
mammary and the epigastric ; by the free communication between the superior and inferior 
mesenteries, if the ligature were placed above the latter vessel ; or by the anastomosis between 
the inferior mesenteric and the internal pudic, when (as is more common) the point of 
ligature is below the origin of the inferior mesenteric ; and possibly by the anastomoses of 
the lumbar arteries with the branches of the internal iliac. 

The circulation through the abdominal aorta may be commanded, in thin persons, by firm 
pressure with tbe fingers. A tourniquet Has been invented for this purpose, which is of the 
greatest use in amputation at the hip-joiut and some other operations. 
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Branches op the Abdominal Aorta. 

Phrenic. 

{ Gastric. Renal. 

Hepatic. Spermatic. 

Splenic. Inferior mesenteric. 

Superior mesenteric. Lumbar. 

Supiurcnal. Sacra media. 

Th(i branches may be divided into two sets : i. Those supplying the viscera. 
2 . Those distiibuted to the walls of the abdomen. 

Visceral lira/nches, 

^ f Gastric. 

Cceliac axis. ^ Hepatic. 

L Splenic. 

Superior mesenteric, 
inferior nieseiiteric, 

Sui^rarena 1. Renal . Spermatic 

CcELiAc Axis. (Fig. 227.) 

To expose this artery, raise the livei’, draw down the stomach, and then tear through the 
layers of tho looser omentum. 

The Ooeliac axis is a short thick trunk, about half an inch in length, which 
arises from the aoi‘ta, opposite the margin of the Diaphragm, and, passing nearly 
horizontally forwards (in tho erect posture), divides into three large branches, the 
gastric, hepatic, and splenic, occasionally giving off one of the phrenic arteries 

Relations, It is covered by the lesser omentum. On the right side^ it is in 
relation with the light semilunar ganglion, and the lobus Spigelii; on the left side^ 
with the left semilunar ganglion and cardiac end of the stomach. BeloWy it rests 
upon the upper bord(^r of tlie pancieas. 

The Gastric Aiiterv (Covonaria Ventriculi), the smallest of the three branches 
of the cmliac axis, passes upwards and to the left side, to the cardiac orifice of the 
stomach, distributing branches to tlie oesophagus, which anastomose with the aoilic 
(esophageal arteries; others supply the cardiac end of the stomach, inosculating with 
bi-auches of the splenic artery : It then j>asses from left to light, along the lesser 
curvature of the stomach to the pylorus, lying in its course tetween the layei s of 
the lesser omentum, and giving branches to both surfaces of the organ : at its jtermi- 
nation it anastomoses with the pyloric branch of the hepatic. 

The Hepatic Artery in the adult is intermediate in size between the gtistric 
and splenic ; in the foetus, it is the largest of the three branches of the coeliac axis. 
It passes upwards to the right side, between the layers of the lesser omentum, and 
in ft*ont of the foramen of Winslow, to the transverse fissure of the liver, where 
it divides into two branclu^s, right and left, which supply the corresponding lobes ot 
that organ, accompanying the I’amifications of the vena poi’tae and hepatic duct. 
The hepatic artery, in its course along the right bbrder of the lesser omentum, is in 
relation with the ductus communis choledochus and portal veins, the duct lying to 
the right of the arteiy, and the vena portae behind. 

Its branches are the 
Pyloric. 

Qastro-duodenalis. 

Cystic. 


f Gastro-epiploica dextra. 

\ Panoreatico-duodenalis superior. 


Parietal Branches. 

Phrenic. 

Lumbar. 

Sacra media. 
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The pyloric branch arises from the hepatic, above the pylorus, descends to the 
pyloric end of the stomach, and passes from right to left along its lesser curvature, 
supplying it with branches, and inosculating with the gastric artery. 

The gastro<luodenfdis (fig. 228) is a short but large branch, which descen<ls 
behind the duodenum, near the pylorus, and divides at the lower border of the 
stomach into two bi*anches, the gastro-epiploica dextra and the pancreatico- 
duodenalis superior. Previovis to its division, it gives off two or three small inferior 
pyloric branches to the pyloric end of the stomach and pancreas. 

The gastro-epqyloica dextra runs fi'om right to left along the greater curvatai*e 
of the stomach, between the layers of the great omentum, anastomosing about the 
middle of the lower border of the stomach with the gastro-epiploica sinistra from 
the splenic artery. This vessel gives oflf numerous branches, some of which ascend 





to supply both surfaces of the sfcomach, whilst others descend to suj)ply the great 
omentum. ' , 

The pancreatico-duodenalis superior descends along the contiguous margins of 
the duodenum and jmncreas. It supplies both these organs, and anastomoses 
with the inferior pancreatico-diiodenal branch of the superior mesenteric artery, and 
with the pancreatic branches of the Splenic. 

In ulceration of the duodenum, which frequently occurs in connection with 
severe burns, this artery may be involved, and death may occur from heemorrhage 
into the intestinal canal. 

The cystic artery (fig. 227), usually a branch of the right hepatic, passes upwards 
land forwards along the neck of the gall bladder, and divides into two branches, 
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one of whicli ramifies on its free surface, the other between it and the substance 
of the liver. 

The Splenic Autery, in the adult, is the largest of the three branches of the 
oceliac axis, and is remarkable for the extreme toi-tuosity of its course. It passes 
horizontally to the left side behind the upper border of the pancreas, accompanied 
by the splenic vein, which lies below it j and, on arriving near the spleen, divides 


228. — The Cooliac Axis and its Branches, the Stomacdi having been raised, and 
the Transverse Meso-colon removed. 



into bx’anchos, some of which enter the hilum of that organ to he distributed to its 
striictiu*e, whilst others arc distributed to the great end of the stomach. 

The branches of this vessel are : 

Pancrcaticfe i>arv0e. Gastric (Vasa brevia). 

Pancreaiica magna. Gastro-epiploica sinistra. 

The pancreatic are numerous small branches derived from the splenic as it runs 
be^hind the upper border of the pancreas, supplying its middle and left parts. One 
of these, larger than the rest, is given off from the splenic near the left extremity 
of the }>ancreas ; it I’uns from left to right near the posterior surface of the gland, 
following the course of the pancreatic duct, and is called the pancreatioa magTia* 
These vessels anastomose with the pancreatic branches of the pancreaticp-duodenal 
Mteries, derived from the hepatic on the one hand and superior mesenteric on the 
other. 

The gastric {rasa breria) consist of from five to seven email branches, which 
anae either from the termination of the splenic artery, or from its terminal 
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branches ; and passing from left to right, between the layers of the gastro-splenic 
omentum, are distributed to the great curvature of the stomach; anastomosing 
with branches of the gastric and gastro-epiploica sinistra arteries. 

The gastro-epiploica sinistra^ the Largest branch of the splenic, runs from left to 
right along the great curvature of the stomach, between the layers of the gimt 
omentum ; and anastomoses with the gastro-epiploica dextra. In its course it dis- 
tributes several branches to the stomach, which ascend upon both surfaces ; othei*s 
descend to supply the omentum. 


Superior Mesenteric Artery. (Fig. 229 ) 

In order to expose this vessel, raise the great ornentinu and transverse colon, draw down 
the small intestines, and cut tlirongli the peritoneum where the transverse nieso-eolon and 
mesentery join 1 the artery will then he exposed, just as it issues from beneath the lower 
border of the pancreas. , ♦ 

The Superior Mesenteric Artery supjdies the whole length of the small 
intestine, except the first part of the diiodehdnr": “ It also suppTfes the ccecuni, 
tiscending colo n ; it is a vessel of large size, arising from the fore 

part of lire"^rta, about a quarter of an inch below tlie coeliac axis ; being covered 
at its origin by the sjdenic vein and pancreas. It passes forwards, between the 
pancreas and transverse portion of the duodenum, crosses in front of this portion 
of the intestine, and descends between the layers of the mesentery to the right 
iliac fossa, where it terminates, considerably diminished in size. In its course it 
forms an arch, the convexity of which is dii'ected forwards and downwards to the 
left side, the concavity backwards and upwards to the right. It is accompanied 
by the superior mesenteric vein, and is surrounded by the superior mesenteric 
plexus of nerves. Its branches are the 

Inferior pancreatico^duodenal. Ilco-eolic. 

Vasa intestiiii tenuis. Colica dextra. 

Oolica media. 

The inferior jmncreatico-duodenal is given off from the superior mesenteric 
behind the jiancreas, and is distributed to the hea d o f the ..paiu^ with the trans- 
verse and descending portions of the duodenum; anastomosing with the superior 
pancre^ifico-dhodenal ai’tery. 

The vasa intestini tenuis arise from the convex side of the superior mesenteric 
ai'tery. They are usually fi*om twelve to fifteen in number, and are dwtributed to 
the jejunum ai^ ileum. They run pai'allel with one another between t£e layei-s of 
the mesentery ; each veasel dividing into two branches, which unite with a similar 
lr)ranch on each side, forming* a series of arches, the convexities of which are 
dir*ected towards the intestine. From this first set of arxihes branches arise, which 
again unite with similar branches from eitlier side, and thus a second series of 
arches is formed ; and from these latter, a third, and a fourth, or even fifth series 
of arches are constituted, diminishing in size the nearer they approach the intes- 
tine. From the terminal arches numei’uus small straight vessels arise which 
encircle the intestine, upon which they are distributed, ramifying thickly between 
its coats. 

The ileo-colic artery is the l owest branch given off from t he concavity of the 
su perior mesenteric arteiy. It descends between the lawyers of the mesenteiy to 
the i^ht ilii^ fossa, where it diyides into two branches. Of these, the inferior 
pne inosculates with the lowest branches of the vasa intestini tenuis, from tlie" con- 
vexity brafiches proceefflo supply ^rminarion of t^^ ileum, the coecu m 

and ap pendix ^ oeci, and the il eo-coBcal valve. The superior division inosculates 
with '^the^i ^ica dextr a> and supplies the comjmencement of the coIS ST * 

The colica dextra arises from a bout the middle of tl^e concavity of the superio r 
me senteri c artery, and, passing beneath the peritoneum to the middle of the . 
ascending colon, divides into two branches: a descending branch which inoscu*^ 
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lates with the ileo-colic ; and an oBcending brandi, which anastomoses with the 
colica media. These branches form arches, from the convexity of which vessels 
are distributed to the ascending colon. The bran ches of this vessel are c overed 
with peritoneum the ir ante rior a syjMBctT" 

The colica media arises fiom the upper part of the concavity of the superior 
mesenteric, and, passing forwards between the layers of the transverse meso-colon, 
divides into two branches : the one on the right side inosculating with the colica 
dexti'a ; that on the left side, with the colica sinistra, a branch of the inferior 
mesenteric. From the fii’ches formed by their inosculation, bi*anchcs are distributed 
to the transverse colon. The branches of this vessel lie between two layers of 
peritoneum. 

229. — The Superior Mesenteric Artery and its Branches. 



Inferior Mesenteric Artery. (Fig. 230.) 

In order to expose this vessel, draw the small intestines and mesentery over to the right 
side of the abdomen, raise the transverse colon towards the thorax, and divide the peritoneum 
covering the left side of the aorta. 

The Inferior Mesenteric Artery supplies the descending and sigmoid flexure 
of the colon, and the greater part of the rectum. It is smaller than the superior 
mesenteric ; and arises from the left side of the aorta, between one and two inches 
Uphove its division into the common iliacs. It passes downwards to the left iliac 
fossa, and then descends, between the layers of the meso-rectum, into the pelvis. 







The colica sinistra i)asses behind the peritoneum, in front of the left kidney, 
to roach th(j descending colon, and divides into two bi*anches : an ascending 
branch, which inosculates with the colica media; and a descending branch, which 
anastomoses with the sigmoid artery. From the arches formed by these inoscu- 
lations, branches are distriljuted to the descending colon. 

The siymoid artery runs obliquely downwards across the Psoas muscle to the ' 
sigmoid flexure of the colon, and divides into branches ,which supply that j.>art of 
the intestine ; anastomosing above, with the colica sinistra ; and below, with the 
superior heemorrhoidal artery. This vessel is sometimes replaced by three -or four 
small branches. 

The superior licemorrhoidal artery^ the continuation of the infbrior mese:^teric, 
descends into the pelvis between the layers of the meso-rectum, crossing, in its 
CQume^^ the ureter, and left common iliac ye^gels. O ppos it e the mid d^Q of the 
sacrum, i t di vides into "two Ibr^^ wh iS^ desc end one on^ach side, of the 

^ere "thcy amaU Hr^chesT^ are distributed between SKe 

mucous and muscular coats of that tube, nearly as far as its lower end ; atiasto- 
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mo^ng with each other, with the inidfila^Ji^ggaQrxlioidal arteries, branchy of the 
internal iliac, and with the inferior heemorrhoidal branches of the internal pudic. 

The student’ should especially remark, that the trunk of the^v^sel descen ds 
along the back part of the rectum as far as the middle of the sacrum before it 
divides ; this is about a finger’s length or four inches from the disease 

of this tuT)e, the rectum SiouTd'^ii^^^ be divided beyond this point in that direction, 
for fear of involving this arterv. 

The Suprarenal Arteries (fig. 226) are two small vessels which arise, one on 
each side of the aorta, opposite the superior mesenteric artery. They pass obliquely 
upwards and outwards to the under surfiice of the suprarenal capsules, to which 
they are distributed, sinastomosing with capsular branches from the phrenic and 
renal arteries. In the adult these arteries arc of small size; in the foetus they aie 
as large as the renal arton'es. 

The Renal Arteries are two large trunks, which arise from the sides of the 
aorta, immediately below the supoiior mesenteric artery. Each is directed out- 
wards, so as to form neai'ly a right angle with the aorta. The right is longer 
than the left, on account of the position of the aorta ; it passes behind the inferior 
vena cava. The left is somewhat higher than the right. Previously to entering 
the kidney, eacli artery divides into four or five branches which are distributed to 
its substance. At the hilum, these branches lie between the renal vein and iireter, 
the voin being usually in front, the ureter behind. Each vessel gives off some 
small branches to the suprarenal capsules, the ureter and the surrounding cellular 
memhiune and muscles. 

The Spermatic Arteries are distributed to the testes in the male, and to the 
ovaria in the female. They are two slender vessels, of cousiderable length, which 
arise from the front of the aoi'tsi, a little below the renal arteries. Each artery 
jia-sses obliquely outwards and downwards, behind the peritoneum, cros^Shg" the 
urcHer, and resting on the Psoas muscle, the r^ht spermatic lying in front of the 
inferior vena cava, the lc?ft behind the sigmoid flexure of the colon. On reaching 
the margin, of the pelvis, each vessel passes in front of the corresponding external 
iliac artery, and takes a different course in the two sexes. 

Jn the male, it is directed outwards, to the internal abdominal ring, and accom- 
panies the other constituents of the spermatic cord along the spermatic canal to 
the testis, where it becomes tortuous, and divides into several branches, two or 
three of wliich accompany the vas deferens, and supply the epididymis, anastomos- 
ing with the artery of the vas deferens ; othei's pierce the back part of the tunica 
albuginea, and supply the substance of the testis. 

In the female, the spermatic aiteries (ovarian) are shorter than in the male, and 
do not pass out of the abdominal cavity. On arriving at tho margins of the jielvis 
each mtery passes inwards, between the two laminae of the broad ligament of the 
uterus, to he distributed to the ovary. One or two small branches supply the 
Fallopian tube ; another passes on to the side of the uterus, and anastomoses 'with 
the uteijne arteries. Other offsets aie continued along the i*oimd ligament, through 
the inguinal canal, to the integument of the labium and groin. 

At an eai'ly period of foetal life, when the testes lie by the side of the spilie, 
below the kidneys, the spermatic aiteries aie short ; but as these organs descend 
from the abdomen into the scrotum the arteries become gradufJly lengthened. 

The Phrenic Arteries are two sm<all vessels, which j>resent much variety in 
their origin. Tliejy may Arise separately from the front of the aorta., immediately 
above the caJiac axis, or by a common trunk, which may spring either from the 
aorta or from the cceliac axis. Sometimes one is derived from the aorta, and the 
other from one of the renal arteries. In only one out of thirty-six cases examined 
did these arteries arise as two separate vessels from the aorta. They diverge from 
one another across the crura of the Diaphragm, and then pass obliquely upwards 
and outwards upon its under surface. The left phrenic passes behind the oeso- 
pbagus, and rims forwaids on the left side of the cesophageal opening. The right 
phrenic passes behind tho liver and inferior vena cava, and ascends along the 
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light side of the aperture for transmitting that vein. Near the back part of the 
central tendon, each vessel divides into two brauches. The internal binnch runs 
forwards to the fi^nf of tlieThorax, supplying the Diaphragm, and anastomosing 
with its fellow ^of the opposite side, and with the museulo-phrenic, a branch of the 
intemaf mammary. The external branch passes towards the side of the thorax, 
and inosculates with the intercostal arteries. The internal branch of the right 
phrenic ^^ves oBT a few- ve^ssels to the inferior vena cava; and the left one some 
bmnches to the cesophagus. Bach vessel also sends capsular branches to the supra- 
renal capsule of its^^own side. The spleen on the left side, and the liver on the 
right, also receive a few bmnches fi*om these vessels. 

The Lumbar Arteries are analogous to the intercostal. They are usually four 
in number on each side, and arise from the back part of the aorta, nej^rly at right 
angles with that vessel. They pass outwards and backwards, around the sides of 
the body of the corresponding lumbar vertebra, behind the sympathetic nerve and 
the Psoas muscle ; those on the right side being covered b^ the inferior veim cava, 
and the two upper ones on each side by the crura of the Diaphragm. In the 
interval between the ti-ansvei'se precedes of the vertebrae each arteiy divides into 
a doi*sal and an abdominal branch. 

The dorsal hrmtch gives off, immediately after its oiigin, a spinal branch, which 
enters the spinal canal ; it then continues its course backwards, between the 
transverse processes, and is distributed to the muscles and integument of the back , 
anastomosing with the similar branches of the adjacent lumbar arteries, and with 
the posterior branches of the intercostal arteries. 

The spinal branchy besides supplying offsets which run along the nerves to the 
dura mater and cauda equina, anastomosing with the other spinal aiteries, divides 
into two branches, one of which ascends on the posterior surface of tlie body of 
the ver tebra above, and the other descends on the posterior surface of the body of 
the vertebra below, both vessels anastomosing with similar branches from neigh- 
bouring spinal arteries. The inosculations of these vessels on e^ich side, throughout 
the whole length of the spine, form a series of arterial arches behind the bodies of 
the vertebrae, which are connected with each other, and with a median longitudinal 
vessel, extending along the middle of the posterior surface of the bodies of the 
vei’tebrse, by transverse branches. Prom these vessels olFsets are distributed to the 
j)eriosteum and bones. 

The abdominal Ranches pass outwards, behind the Quadratus lumborum, the 
lowest branch occasionally in front of that muscle, and, being continued between 
the abdominal muscles, anastomose with branches of the epigastric and internal 
mammary hi j[ronty the intercostals ahove^ and those of the ilio-Iiimbar and ci^um- 
flex iliac, bdow^ ' 

The Middle Sacral Artery is a small vessel, about the size of a crow-quill, 
which arises from the back pai*t of the aorta, j ust at its bifuimtion. It descends 
upon the last lumbar vertebra, and along the middle line of the front of the sacrum, 
to the upper part of the coccyx, where it anastg^nioses with the lateral sacral 
arteries, and terminates in a minute branch, which runs down to the situation of 
the body presently to be described as ‘ Luschka’s gland.' From it, branches arise 
which run through the meso-rectum, to supply the posterior surface of the rectum. 
Other branches are given off on each side, which anastomose with the lateral sacral 
arteries, and send off small offsets which enter the anterior sacral foramina. 

Coccygeal Glands or, Luschhals Gland. — Lying near, the tip of the coccyx 
in a small tendinous interval fgrmed by the union of the I^evator ani muscles 
of either side, and just above the coccygeal attachment of the Sphincter ani, is 
a small conglobate body, about as large as a lentil or a peji, first described by 
Luscbka,* and named by him the coccygeal gland^ but the real nature and uses of 
which are doubtful, nor does it seem at present certain that it always exists. 
Its most obvious connections are with the arteries of the part. It receives 

* Der Sit^nanhafig und dieSteissdtiisedesMmBcl^f'E^x&sXf i860 ; Anatomiedei Mtneo^n^ 
Tubingen, 1864, voL ii. pt, 2, p. 187. v 
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comparatively large bmnches from the middle and lateral sacral arteries ; and 
its structure, according to Julius A mold, ♦ consists in great measure of dilated 
arterial vessels. On this account Arnold proposes to call it not a gland, but 
* glomerulus anterio-coccygeiis/ It is sometimes single, sometimes formed of 
several lolies, suiTOunded by a very definite capsule, into whfch the sympa.- 
thetic filaments fiom the ganglion impar are to be traced, and in which they 
ai*e said by some observers to terminate. The structure of the body is composed 
of a number of cavities, which Lusqhka believes to be glandular follicles, but which 
are regarded by Arnold as fusiform dilatations of the terminal branches from the 
middle saci*aL arteries. Nerves pass into this little body both from the^ sympa- 
thetic and from the fifth sacral, and in the interstices of the lobules nerve-cells are 
described. 

This body has been variously regarded as an appendage to the nervous or to the 
arterial system. The former seems to be Luschka’s view, the latter is Arnold’s.f 
Arnold's view is supportql by the obsciwation of Dr. Macalister, J that he has found 
in several birds the middle sacial arteries terminating in a bunch of interlacing 
and anastomosing capillaries, but without any capsule; and it is rendered in the 
highest degree probable, if Arnold's observation be correct, that several small 
saccular bodies, of a somewhat similar kind, may^^^^ found connected with the 
middle sacral artery. 

For a more detailed description of this body, we would refer to the elaborate 
account in ‘ Luschka’s Anatomie,' and to the authorities quoted in Dr. Macalister's 
paper, as well as to a monograpli by Dr. W. Mitchell Banks, reprinted in 1867 
from the ‘Glasgow Medical Journal.' 

Common Iliac Arte hies. 

The abdominal aorta divides into the twp common iliac arteries. The bifur’- 
cation usually takes place on the left side of the body of the fourth lumbaT 
■vertebra. This point corresponds to the left side of the umbilicus, and is on a 
level with a line drawn from the* highest point of one iliac crest to the other. The 
’common iliac arteries aie about two inches in length ; diverging from the termi- 
nation of the aorta, they pass downwards and outwards to the margin of the 
pelvis, and (Ijyide opposite the inter vertebral substance, between the last lumbar 
vertebra and the sacrum, into two branches, the external and internal iliac arteries : 
the former supplying the lower extiemity ; the lattei’, the viscera and pariotes of 
the pelvis. 

The right common iliac is somewhat larger than the left, and passes more 
obliquely across the body of the last lumbar vertebra. In front of it are the peri- 
toneum, the ileum, branches of the sympathetic nerve, and, at its point of division, 
the ureter. Behind, it is separated from the last lumbar vertebra by the two com- 
mon iliac veins. On its outer side, it is in illation with the inferior vena cava, and 
the right common iliac vein, above ; and the Psoas magnus muscle below. 

The left commori iliac is in relation, in front, with the peritoneum, branches of 
the sympathetic nerve, and the superior hsemorrhoidal artery ; and is crossed at its 
point of bifurcation by the ureter. The left common iliac vein lies partly on the 
inner side, and partly benefxth the artery ; on its outer side, the artery is in relation 
with the Psoas magnus. 

Branches. The common iliac arteries give off small branches to the peritoneum, 
Psoas muscles, ureters, and the surrounding cellulai^ membrane, and occasionally 
give origin to the ilio-lumbar, or renal arteries. 

• Virchow, Arch., 1864, 5, 6 ; see also Krause and Meyer in Henle and Pfeiffer’s Zettsch. 
j. rat, Medictn. 

t In a course of lectures recently delivered at the College of Surgeons on the Develop- 
ment of the Brain, Mr. Callender suggests that Luschka’s gland may have the same relation 
to the development of the spinal cord as he proves the pineal and pituitary body to have to 
that of the brain. Brit. Med. Joum., June 13, 1874. 

% British Medical Journal, Jan. ii, 1868, 
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Plan of the Eelations op the Common Iliac Arteries.” 
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Peculiarities. The point of o^in varies according to the bifurcation of the aorta. In 
three-fourths of a large number (3^ cases, the aorta bi.furcated either upon the fourth lumbar 
vertebra, or upon the intervertebral disc between it and the fifth ; the bifurcation being, in 
one case out of nine below, and in one out of eleven above this point. In ten out of every 
thirteen cases, the vessel bifurcated within half an inch above or below the level of the crtjst 
of the ilium ; more frequently below than above. 

The paint of division is subject to great variet3^ In two-thirds of a large number of cases 
it was between the last lumbar vertebra and the upper border of the sacrum ; being above 
that point in one case out of eight, and below it in one case out of six. The left common 
iliac artery divides lower down more frei^uently than the right. 

The relative length, also, of the two common iliac artei’ies varies. The right common iliac 
was the longer in sixty-three cases ; the^left in lifty-two ; whilst they were both equal in 
fifty-three. The length of the arteries varied in live-sevenths of the "cases examined, from 
an inch and a half to three inches ; in about half of the remaining cases, the artery was 
longer; and in th(i other half, shorter; the minimum length being less than half an inch, 
the maximum four and a half inches. In one instance, t he right common iliac was found 
wanting, the external and internal iiiacs arising directly from the aorta. 

SuT-gical Anatomy. The application of a ligature to the common iliac artery may be re- 
quired on account of aneurism or hfciuoiThage, implicating the external or internal iiiacs, or 
on account of secondary haemorrhage after amputation of the thigli high up. It has been 
.seen that the origin of this vessel corresponds to the left side of the umbilicus on a level 
with a line drawn from the highest point of one iliac crest to the opposite one, and its course 
to a line extending from the left side of the umbilicus downwards towards the middle of 
Poupart’s ligament. The line of incision required in the lirst steps of an operation for 
securing this vessel, would materially depend upon tho nature of the aisease. If the surgeon 
select the iliac region, a curved incision, about five inches in length, may be made, commenc- 
ing on the left side of the umbilicus, carried outwards towards the anterior superior iliac 
spine, and then along the upper border of Poupart^s ligament, as far as its middle. But if 
the aneurismal tumour should extend high up in the abdomen, along the external iliac, it 
is better to selecit the side of the abdomen, approaching the artery from above, by making 
an incision from four to five inches in length, from about two inches above and to the left 
of the umbilicus, carried outwards in a curved direction towards the lumbar region, and 
terminating a little below the anterior superior iliac spine. The abdominal muscles (in either 
case) having been cautiously divided in succession, the transversalis fascia mu.st be carefully 
cut through, and the peritoneum, together with the ureter, separated from the artery, and 
pushed aside ; the sacro-iliac articulation must then bo felt for, and upon it the vessel will 
be felt pulsating, and may be fully exposed in close connection with its accompanying vein* 
On the right side, both common iliac veins, as well as the inferior vena cava, ore in close 
connection with the artery, and must be carefully avoided. On the left side, the vein 
usually lies on the inner side, and behind the artery ; but it occasionally happen.^ that the 
two common iliac veins are joined on the left instead of the right side, which would add 
much to the difficulty of an operation in such a case. The common iliac artery may be so 
short that danger may be apprehended from secondary haemorrhage if a ligature is applied to 
it. It would be preferable, m such a case, to tie both the external and internal iiiacs near 
their origin. 

CoUateraL CXrcidatian, The principal agents in carrying on the collateral eirculation after 
the application of a ligature to the common iliac, are, the anastomoses of the h semorrhoi^ l 
branches of the internal iliac* with the s iyerior brnmorrh oidal from the infmor 
the anostomoaes of jEe uterine and o vari an arterie s, andt oT the pf opposite 
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sides ; of the lateral sacral^ with the nai ddle sacr al artery ; of the epigastri c, with the internal 
nmmnmiy', inferior ipjtcrcostal and h^'Ea^^ of the ilio*lui^ar, with the last lumbar 

artery ; of tlie obturator artery, ^ means of, brancTi 7 wTtb the vessel of the 

site side, and with the internal epigastric ; and of the glhteal, with the postenor branches of 
tlie sacral arteries. 


Internal Iliac Artery. (Fig. 231.) 

The internal iliac artery supjilies the walls and viscera of the jielvis, the gene- 
rative organs, an 4 innei* side of the thigh. It is a short, thick vessel, smaller than 
the external iliac, and about an inch and a half in length, which arises at the point 
of bifun^tion of the common iliac ; and, passing downwards to the upjier margin 


231. — Arteries of the I^elvis. 



of the great sacro-sciatic foramen, divides into two laige tmnks, an anterior and 
posterior; a partially obliterated cord, the hypogastric artery, extending from the 
extremity of the ves^ forwards to the bladder. 

Relations, In fronts with the ureter, which separates it from the peritoneum* 
with tire internal iliac vein, the lumbo^sacral nerve, and Fyriformis muscle* 
By ito wter side^ near its origin with the Psoas muscle. 
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Plan of the Relations of the Intbbnal Iliac Artery. 
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In the foeiuSy the internal iliac artery (hypogastric) is twice as large as the 
external iliac, anTappeaS^o continuation of the common iliac. Passing 

forwards to the bladder, it ascends along the sides of that viscus^ to its summit, to 
which it gives bi’anches ; it then passes upwai*ds along the back part of the anterior 
wall of the abdomen to the umbilicus, converging ‘towards its fellow of the opposite 
side. Having passed through the’^ umbilical opening, the two arteries twine round 
the umbilical vein, forming with it the umbilical cord; and, ultimately, ramifying 
in the placenta. The portion of the vessel within the ibdofnen is ^lled^ the hypo- 
gastric artery ; and tKat““'extiefhaT ^^that (5^v4ty, the^^^ krteiy. ^ 

At iirihj wheiL.the placental i^irculatiou ceases, the uplxjr pbition of the byjio- 
gaslric artery, extending from the summit of the bladder upwards to the uftnbilicus 
contracts, and ultimately dwindles to a solid fibrous coi;d ; but the lower portion, 
(‘xtending from its origin (in what is now the internal iliac artery) for about an 
inch and a half to the wall of the bladder,^ and thence to the summit of that organ, 
is not totally imi)ervious, though it becomes considerably reduced in size ; and servos 
to convey blood to the bladder, under the name of the superior vesical ai>tery. 

Peculiarities as reffords length. In two-thirds of a large hinnber of cases, the length of 
the internal iliac varied beWeeii an inch and an inch and a half ; in the remaining third, 
it was more frequently longer than shorter, the ninxiinum length being three iuches, the 
minimum half an inch. 

'^riie lengths of the common and internal iliac arteries hear an inverse proportion to each 
other, the internal iliac artery being long when the common iliac is sljort, and vice vet'sd. 

As regards its ptnee of division. The place of division of the internal iliac varies between 
the upper miugin of the sacrum, and the upper borc^gr of the sacro-sciatic foramen. 

The arteries of the two sides in a scries of cases often differed in length, but neither 
seemed constantly to exceed the other. 

% Su 7 \qic€d Anatomy, The application of a ligature to the internal iliac artery naay be 
required in cases of aneurism or hsamorrhage affecting one of its branches. The vessel 
may be secured by making an incision through the abdominal parietea in the iliac region, 
in a direction and to an extent similar to that for securing the common iliac ; the traus- 
versalis fascia having been cautiously divided, and the peritoneum pushed inwards from 
the iliac fossa towards the pelvis, the finger may feel the pulsation of the external iliac at 
the bottom of the wound : and, by tracing this vessel upwards, the internal iliac is arrived 
at, opposite the sacro-iliac articulation. It should be remembered that the vein lies behind, 
and on the right side, a little external to the artery, and in close contact with it ; the ureter 
and peritoneum, which lie in front, must also be avoided. The degree of facility in apply- 
ing a ligature to this vessel will mainly depend upon its length. ^ It has been seen that, in 
the great majority of the cases examined, tne artery was shtjrt, varying from an inch to an 
inch and a half ; in these cases, the artery is deeply seated in the pelvis ; when, on the con- 
trary, the vessel is longer, it is found partly above that cavity. If the artery is very short, as 
occasionally happens, it would be preferable to apply a ligature to the common iliac, or upon 
the es^ternal and internal iliacs at their origin. 

CoUeUervU Circulatim, In Prof. Owen’s dissection of a case in which the internal xliiac 
artery had been tied by Stevens ten years before death, for aneurism of the sciatic artery, 
the internal iliac was found impervious for about an inch above the ppint where the 
ligature had been applied ; but the obliteration did not extend to the ori^ of the extetmid 
ihac, as the ilio-luoibar artery arose just above this point. Below the peSut of obliteraliim^ 
the artery resumed its naturm diameter^ and continued so for half an inch} the obturator^ 
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lateral sacral, and gluteal, arising in Buccassion from the latter portion. The obturator 
artery was entirely obliterated. * The lateral sacral artery was as large as a crow’s quill, and 
hod a very free anastomosis with the artery of the opposite side, and with the middle 
sacral artery. The sciatic artery was entirely obliterated as far os its point of connection 
with the aneurisrnal tumour ; but, on the distal side of^the sac, it was continued down 
along the hack of the thigh nearly as large in size as the femoral, beiifg pervious about an 
inch below tli|| sac by receiving an anastotudhing vessel from the profunda. The circulation 
was carried on by the anastomoses of the uterine and ovarian arteries^; of the opposite vesical 
arteries ; of the hmmorrhoidal branches of the internal iliac, with those from the, inferior 
mesenteric ; of the obturator arte^, by means of its pubic branch, with the vessel of the 
opposite side, and with the epigamic and internal ciijcumflex : 6f the circiimflex and per- 
forating branches of the femorfil, with the sciatic ; of the gluteju, with the posterior branches 
of the sacral arteries ; of the ilio-luinbAi% with the last lumbar ; of the lateral sacral, with 
the middle sacral; and of tlie circumflex iliac, with the ili^-lurnbar and gluteal. 


Buancties of the Internal Iliac. 


From thn Anterior Trunk, 


In female. 


S n per i t )i‘ ves i c al . 
Middle vesica l. 
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The superior vesical is that part of the ftetal hypogastric artery which romnins 
psrvioiis after birth. It extends to the side of the bladilor, distributing numerous 
branches to the body and fundus of the organ. From one ()f these 
vessel^ is derived, which acc(>Tii{)iinics the vas deferens in its coiirs(3i^ to the testis, 
whom it anastomoses with the spermatic artery. This is the artery of the vas 
it^enpis. Other branches supply the ure|ier. 

The middle vesical^ usually a branch of the superior, distributed to the base 
of the bladder, and under surface of the vesiculm seminales. 

The inferior vesical arises from the anterior division of the internal iliac, in 
common with the middle luemorrlioidal, and is distributed to the base of the bladder, 
the prostate gland, and vivsiculje seminales. The branches distributed to the 
ju’ostate cjornmnnicate with the coiTOsponding vessel of the opposite side. 

The middle, /uemorrhoidal artery usually arises together with the preceding vessel. 
It supplies the rectum, anastomosing with the other hfiemorrhoidal arteries. . 

The uterine artery passes dcnvii wards from the anterior trunk of the internal 
iliac to the neck of the uterus. Ascending, in a tortuous course on the side of 
this viscus, between the layers of the broad ligament, it distributes branches to 
its substance, anastomosing, near its termination, with a branch from the ovarian 
artery. Brandies from this vessel are also distributed to the bladder aiid uretei*. 

The vaginal artery is analogous to the inferior vesical in the male ; it descends 
upon the vagina, supplying its mucous membrcine, and .sending branches to, the 
neck of the bladder and contiguous paiii of the recttim. 

The Obturator Artery usually arises from the anterior trunk of the internal 
iliac7 Ti^qiientT^^^ 'TOJT posterior. It pjisses forwards below the brim of the 
pelvis, to the canal in the upper border of the obturator foramen, and escaping 
from the pelvic cavity through this aperture, diyj(lea.^ta^.in^ 
exterrml branch. In the pelvic cavity this vessel lies upon the pelvic fascia, 
beneath tlie peritoneum, and a little below the obturator nerve ; and whilsi. passing 
through the obturator foramen, is contained in an^ oblique canal, . for me5 by the 
iborisDotxtal branch of the pubes, above, and the arched border of the obturator 
:||embrane, bcilow. 

:>Jf ^ . # 
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Branches. Within the pelvis^ the obturator artery gives off an iliac hrmmh to 
the iliac fossa, which supplies the bone, and the lliacus muscle, and anastomoses 
with the ilio-lumbar artery ; a vesical branchy which runs backwards to supply 
the bladder; and a pu^ic^fySlllumfi^ which is gi ven off from the vessel just before it 
leaves t he pelvic cavity T" This branch ^LSQends upon the 

mumcating with o ffets fi *om th e epigastric arteiy, and with the’^cprresponding 
vessel of -the opposite side. "T^lnsJ^nc^J^ .^la^ inner side of the femoral 

rin g^ Extern^ to the peZviSy the obturator artery divides mfo an external and 
an internal branch, w^li axe : the . Qbtura^r 

muscles skirting the circumference of the obtui’ator foramen, they: aiia^omose^t 
the lower part of this aperture with each other, ^nd with brandies of the internal 
circumflex artery. 

The internal branch curves inwards along the inner margin of the obturator 
foramen, distributing branches to the Obturator externus muscle, Pectineus, Adduc- 
tors, and Gracilis, and anastomoses with the external branch, and with the internal 
circumflex artery. 

Tlie external branch cu^es n^und. the oii^^ margiu .of 'the foramen, to the space 
between the Ge mellus inferior and Quadratus femo^is, wh^^ it anastomoses with 
the sciatic aHery. It supplies the Obturator muscles, anastomoses, as it passes 
1 >ack wards, with the internal branch and witli the internal circumflex, and ^ids 
bmnch to the h^;j(unt feln^ough the cotyloid notch, which ramifies on the round 
ligament as IS^r as the head of the femur. 

PecijUiarities. In two out of every three cases the obturator arises from tlie internal iliac ; 
in one case in 3^ from the epigastric ; and in about one in seventy-two cases by two roots 
from both vessels. It arises in about the same proportion from the external iliac artery. 
The origin of the obturator from the (epigastric is not commonly found on both sides of the 
same body. 

Wb^ii the obturator artery arises at tlie front of the pelvis from the epigastric, it descends 
almost vertically to the upper part of the obturator i^rameu. The artery in this course 
usually lies in contact with the external iliac vein, and on the outer side of the femofal ring 
(232, fig. i) ; in such cases it would not be endangered in the operation for femoral hernia. 
Occasionally, however, it curves iuwards the free margin of Gimbernat’s ligament 

(232, tig. 2), and under such circumstances would almost completely emdrcle the neck of a 
lit'rnial sac (supposing a hernia to (*xiat in such a case), and would be in great danger of being 
Wounded if an operation was pc^rformed. 


232. ~ Variations in Origin and Course of Obturator .Vrtery. 



Pmu^is the smaller of the two terminal branches of the aiiteriar 
trunk of the internal iliac, and supplies the external organs of generation. It jpasses 
downwards and outwalks tp tiie fe border of the great sacro-sciatic foranfen7 
and peW is between th^^ anct Coccygeus muscles; it 

then crosses the spine^J]tKjichium, and re:entcrf the pelvis through the lesser 
«acro-sciati£TG 5 TO^ The artery now Ohtur^^^ intern\j8 musoIeT to 

the ramus oriKe ls^ in a sl]pAk of tba a Hura tor fascia^'^land situated al^ut 
an inch and a half from the margin of the ti^berosity^^St then ^.s^nds forwarj^^j^ 
upwards along the ramus the iadbrnm, pjeroes the posterior l«tyer pf 
pe nnigaTT^ forwards along the inner margin of the ramii^s pf 

the antecipr^l^ fasda^ 

its two terminal branches, the don^l artery of the penis^ and the ^ 

cavemoBum, ^ 


1}J> 2 



404 


ARTERIES. 


Relational In the first part of its course, within the pelvis, it lies in front of 
the Pyriformis muscle and sacral plexus of nerves, and on the outer side of the 
re&tum (on the left side). As it croases the spine of the ischium, it is covered 
bjr the Gluteus maximus, and great sacro-sciatic ligament. In the pelvis, it lies 
on the outer side of the ischio-rectal fossa, upon the surface of the Obturator 
intemus muscle, contained in a fibrous canal formed by the obturator fascia and 
the falciform process of the great sacro-sciatic ligament. It is accompanied by the 
pudic veins, and the internal pudic nerve. 


233. — The biternal Pudic Artery and its Branches in the male. 



Peculiarities, The internal pudic is sometimes smaller tlian usual, or fails to give off one 
or two of its usual branches ; in such cases, the deficiency is supplied by branches derived 
|from an additional vessel, the acce sso ry p^ulic^ which generally arises from the pudic artery 
Ibefore its exit from the great sacro-sciatTd foramen , and passes forwards near the base of the 
pjladder, on the upper part of the prostate gland, to the perinfeum, where it gives off the 
{branches, usually derived from the pudic artery. The deficiency most frequently met with, 
is that in which the internal pudic ends as the artery of the bulb ; the artery of the corpus 
cavernosum and arteria dorsalis penis being derived from the accessory pudic. Or the pudic 
may terminate as the superticial perinaeal, the artery of the bulb being derived, with the 
other two branches, from the accessory vessel. 

The relation of the accessory pudic to the prostate gland and urethra, is of the greatest 
interest in a surgical point of view, as this vessel is in danger of being wounded in the lateral 
operation of lithotomy. 1'he student should also study the position of the internal pudic 
artery and its brandies, when running a normal course, with regard to the same operation. 
The superficial arteries of the perineum and the transverse perinseal are, of necessity^ divided 
in this operation, hut the hremorrhage from these vessels is seldom excessive ;* should a 
ligature be required it can readily be applied on account of their superficial position. Th^ 
artery of the bulb may he divided if the incision be carried too far Ibrwards, and wound of 
this vessel may be attended with serious or even fa^l consequences. The main trunk of the 
internal pudic artery stands a risk of being wounded if the incision be carried^ too far 
outwards ; but being bound down by the strong obturator fascia and under cover of the 
ramus of the ischium, the accident is not very likely to occur unless the vessel rune an 
anomalous course. 

Y BramfuJiaa, WUhin the pelvis^ the internal pudic gives off several small branches 
v^^]hieh supp^^^ the muscles, sacral nerves, and pelvic viscera. In the perinceum the 
il&tlowmg branches are given off : 
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luferior hremotrhoidal. Artery of the bulb. 

Superficial perinceal. Artery of the corpus cavernosum. 

Tmnsverse peiinsBal. l^orsal artery of the penis. 

The ui/eHor hmmorrhoidal are two or three siiiall arteries which arise from 
the internal pudic as it passes aboyo_t^_ tuheroi^ity of tha ischiuin. Crossing the 
ischio-rectiil^ fossa, they ai^” 3 Gi^trIbuted to the muscles and integumeut. of thejamxl 
r^ion. 

~The 8 riperfi<nal j>e^iniKa^^^ the scrotum and mu scles integument 

of the periiiamm. It arises from the interimrpu 3 Tc 7 in front of the preceding brancSes, 
and tiiriTs upwar either oyer or under the Transversus perinei muscle 

and runs forwards, parallel to the pubic arcE,m the interspace between the Accelera- 
te)!' urina! and Erector penis muscles, both of whicih ^it supplies, and ivS finally 
distributed to the skin of the dartos and scrotum. In its passijige throngh, the 
j)erin8eum it lies ben^Jltthe superii^iial perineal fascia. 

The trmi'Sverse perinmal is a small branch which arisen either from the internal 
})udic, or from the supesrficial perinatal artery as it ci-ossos the Transversus perinaei 
muscle. It runs transversely inwards along tlie cutaneous surfiice of the Transversus 
I)erina*i muscle, which it supplies, as well as the structures between the anus and 
bulb of the urethi*a, and anastomoses with the one of the op|> 08 if.e side. 

The artery of the hiib is a large but very short vessel which arises from the in- 
ternal pudic b etween th e two layeiv of the deep perinatal fascia, and passing nearly 
transversely inwards, pierces the bulb of the urethra, in which it ramifies. It gives 
off a small branch which descends to supply Cowper's gland. This aT-teiy is of con- 
siderable importance in a surgic-al point of view, as it is in danger of being wounded 
in the lateral operatioix of lithotomy, an accident usually attended in the adult with 
alaiming liSBinorrhagc. The vessel is sometimes very small, occasionally wanting, or 
even double. It sometimes arises from the internal ])udic earlier than usual, and 
crosses the jierinaami to reach the back j)art of the bulb. In sucli a case the vessel 
could hardly fail to bo wounded in the performance of the lateral operation for 
lithotomy. If, on the contrjiry, it should arise from an accessory pudic, it lias more 
forwaT ci than usual, and is out of danger in the opmation. 

The artery of the corpus cavernosum ^ one of the huaiiinal bran clicks of the internal 
pudic, arises from that vessel while it is situated betwe?en the crus penis and the 
i-amtis of the pubes ; piercing the crus penis oblic|uely, it i-uns forwards in the 
corpus cavernosum by the side of the septum pectinifoi me, to which its branches are 
distributed. 

The dorsal artery ef the 2W7iis ascends between the crus and pubic symphysis, 
and pieicing the suspensory ligament, runs forwards on the dorsum cf the penis 
to the glans, where it divides into tv;o branches, which su|)ply theglans and prepuce. 
On the dor sum of the jienis, it lies immediately beneath the integument, parallel 
with the dorsal vein, and the corresponding arteiy of the opposite side. It supplies 
the integument, and fibrous sheath of the corpus ca vernosum. 

The internal pudic artery in the female^ is smaller than in the male. Its origin 
and course are similar, and there is considerable analogy in the distribution of its 
branches. The s uperfi cLal artery sup pl ies the labia pudendi : the a^vy. . the 
bulb supplies the erectile tissue of tlie bulb of the vagina, whilst the two terminal 
branches supply the cUtoris ; the artery of the corpus cavernosum, the cavernous 
body ^ the^jglit^s ; and the artei-ia doi-salis clitoridts, the dorsum of that organ. 

The Sciatic Artery (fig. 234), the larger of the two terminal bmnehes of the 
anterror^unk of £Ee internal iliac, is distributed to the muscles on the back of 
the pelvis. It passes down to the lower p the great sacro-sciatic foramen, 

behind^ the intera^ 011 the ^^cral p^ of nerves and Pyriformis 

nms<^, and e^cap^ from the .pelvis between th<^ Pyriform^^^^ and Coccygeua. It 
then desQBfids the interval Da^or anj Jubero^ the 

isclxium, accompanied by^tke sc iatic ji^^ and covered by 
and divides into branches, which supply the deep muscles at the back of the hift V 
Within the pelvis if aistributes branches to the Pyiiformis, Coccygeus^.^^ 
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234. — ^The Arteries of the Gluteal and Posterior 
Femoral Regions. 
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BLievator ani miiscles ; some hfemorrlioidal branches, which supply ^the i*ectum, and 
^casionally take the place of the middle hsemorrhoidal artery ; and vesical branches 
jto the l)ase and neck of the bladder, vesiculae seminales, and prostate gland* jEx- 
it gives off the cocg^geal, inferior gluteal, comes nervi igchi^^ 
Wuscular, and arfmular branches. 

The coccygeal branch 

runs inwards, picrcjes the 234. — ^The Arteries of the Gluteal and Posterior 

great sacro-sciatic liga- Femoral Regions, 

iiient, and supplies the 

Gluteus inaximus, the in- ^ ^ 

tegument, and other struc- 
tures on the^ liack of the 

brayiches^ three or four ^ 

in number, supply the 
Gluteus maxiinus musch*. 

The comes mrvi isch ia- f • 

did is a long slender V ;‘’4 

vessel, which accompanies 
the gi*eat scnatic nerve tor 
a ‘short distance; it then ^ 

penetrates it, and i nns in 

its substance to the low( 3 j* ^ ' 1 

part of the thigh. 

The m uscular hramchrs I 

supply the muscles on the |M|I|||^||H 1 

back part* of the hip, ana- Iwl 

stomosing with the gluteal, |jl,|i |' 

external branch of th<3 I li*! jh 

obturator, internal and 1 1 ■ (]||l lij 

external circiimtlcx, anrl 1 1 JanM, 

BU]^rior pei-forating ar- M' • ll j • ' 

are distributed to the cap- 

The llio-Lumhar A rtery .. B|||® — 4 ^- 

ascends beneath the Psoas i|l|l^^^ m 

muscle and external iliac ' ij 

vessels, to tlie upper part \ wl||H m 

of the iliac fossa, where it i TwSwjjgB^^ 

divides^ into a lumbar and | |p|iiW ■' 'wf 

The ^MwSar irawc/i sun- 1 ® . . „ , ■ . 

1 * i T -t-» ^ * M rwii'ir^ni — Exi^rtml Ariitutar 

plies the Psoas and Qua- 
’ dratus Idmborum muscles, 

amis^omosing with the last j 

lumbar m-tery> and sends A 'WMmm v*-*- 

a small spinal branch / ] f 

through the intervertebnd * ’ 

foi'amen, between the last lumbar vertebra and the sacrum, into the spinal ctinal, 
to supply the spinal <^rd and its membianes. 

The UioiC branch descends to supply the Iliacus ronsole, some offsets running 
3^weenthe muscle apd the bone anastomosing with the iliac branch of the obtunv- 
tor i on* erf tliese enfeifl an oblique canal to supply the dtploe, whilst others run along 
;^h0 crest of the ilium, distributing branches to the Gluteal and Abdominal muscles, 
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And anastomosing in their course with the gluteal, circumflex iliac, external circum* 
flex, and epigastric arteries. 

The Lateral Sacral ArtevicH (fig. 231) are usually two in number on each side, 
superior and inferior. 

The superior^ which is of large size, passes inwards, and, after anastomosing with 
branches from the middle sacral, enters the first or second sacral foramen, is 
distributed to the contents of the sacral canal, and escaping by the coiTesponding 
posterior sacral foramen, supplies the skin and muscl(?s on the doisum of the 
sacrum, anastomosing with the gluteal. ^ 

The Inferior passes obliquely across the front of the Pyrifoiniis muscle and 
sacial nerves to the inner side of the anterior sacral I’oramina, descends on the 
front of the sacrum, and anastomoses over the coccyx with the sacra media and 
opposite lateral sacral arteiies. In its course, it gives ofl' branches, wliich enter the 
antoT'ior sacral foramina ; these, after sup])lying tlio bones and membi-anes of Jthe 
interior of tlie s|)inal canal, escajie by the posterioi* satji al forajiiina, and ai*e dis- 
tributed to the muscles and skin on the doibal suiface of the saei um, anastomosing 
with the gluteal. 

Th^ is the lai’gest branch of the internal iliac, and appears to be 

the continuation of the posterioi* division of tliat vessel. It is a sliort, thick trunk, 
which passca^nuLfif tbe..phbaa«ahay,e.^t^ border of the Pyrifcnxois. and 

immediately divides into a superficial and deep branch. Within the pelvis, it gives off 
a few muscular bianSios to the Iliacus, Pyrifor,nti*S and Obtiu^^^ and 

just jnevious to quitting that cavity a nutiient aitcny, which eriteis the ilium. 

T\ie hrnneh passes bfmeath the Gluteus maxinuis, and divides into 

numerous blanches, sbihe of which sujply that musch^, whilst others perforate its 
tendinous origin, and supply the int(»guinent covering the jKJKt(‘i ior surface of the 
sacrum, anastomosing with the posteiior brandies of the sacral ai t(3i*ies. 

The deep branch runs between the Gluteus medius and iiiininius, and subdivides 
into two. Of thcise, the^^p>eriqr diyis^^ continuing the or-iginal course of the vessel, 
pa&ses along the upi^)^er border of the Gfluteus minimus to tlie anterior superior spine 
of the iTiiim, anastomosing with the circumflex iliac and ascending branches of the 
external circumflex" " artery. The inferior division ciosses the Gluteus minimus 
obliquely to the trochanter major, distributing branches fo the OTutei muscles, and 
iiu^sculates with .the exteriiid circumflex artery. Some l>ianches pierce the Gluteus 
minimus to supply the hip-joint. 


External Iliac Artery. , (Fig. 231.) 

The external iliac artery is the chief vessel w hich su]>plies the lower limb. It i.s 
larger in the adult than the internal iliac, and passes oblifjiiely downwards and out- 
wards along the inner border of the Psoas muscle, from the bifurcation of the t!oxnmon 
iliac to Pouparrs ligament, where it enters the thigh, and becomes the femoral artery. 
The course of this vessel would be indkxited by a line drawn from the left side of the 
umbilicus to a point midway between the anterior sujierioi* spinous process of the 
ilium and the symphysis pubis. 

Ilelatio 7 i 8 . In fronts with the peritoneum, siibperitoneal ai-eolar tissue, the in- 
testines, and a thin layer of fascia, derived from the iliac fascia, which siutoui^ the 
artery and vein. At its origin it is occasionally crossed by ‘the ureter. The spcO'matic 
vessels descend for some distance upon it near its termination, and it is crossed in 
this situation by a bianch of the genito-crural nerve and the circumflex iliac vein ; 
the vas deferens curves down along its inner side. Behind^ it is in relation with 
the external iliac, vein, which, at the femoral arch, lies at its inner side ; on the left 
side the vein is altogether internal to the artery. Externally^ it rests against the 
Psoas mui^le, from which it is separated by the iliac fascia. The artery rests upon 
this muscle, near Poupart's ligament. Numerous lymphatic vessels and glands are 
found lying on the front and inner side of the vessel. 
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Pi*AN OP THE Relations op the External Iliac Ar^^bry, 

In front, ' 

Peritoneum, intestines, and iliac fascia. 

Near 
I^oupart’s 
Ligament. 


Outer side, 

l\soa8 majrnus. 
Iliac fascia. 


Surgical Anatomy, The application of a ligature to the external iliac may be required in 
cases of aneurism of the femoral artery, or in cases of secondary haemorrhage, after the latter 
vessel has been tied for popliteal aneurism. This vessel may be secured in any part of its 
course, excepting near its upper end, which is to be avoided on account of the proximity of 
the great stream of blood in the internal iliac, and near its lower end, which should also be 
avoided, on account of the proximity of the epigastric and circumflex iliac vessels. One of 
the chief points in the perfonnancie of the operation is to secure the vessel without injiiiT to 
the mjritoneum. The patient having been placed in the recumbent position, an incision 
should be made, commencing below at a point about three quarters of an inch above Poupart s 
ligament, and a little external to its middle, and runnir)g upwards and 'outwards, parallel to 
I’oupart’s ligament, to a point above the anterior superior spine of the ilium. When the 
artery is deeply seated, more room will be required, and may be obtained by curving the 
incision from the point last named inwards towards the umbilicus for a short distance; or^ if 
the lower part of the artery is to be reached, the surgeon may commence the incision nearer 
the inner end of Poupart’s ligament, taking care to avoid the epigastric arh^ry. Abernetby, 
who first tied this artery, made his ^incision in the course of the vessel. The precise line of 
incision selected is of less moment, provided an easy access to the deeper iiarts is secured. 
The a.bdominal muscles and transversalis fascia having been cautiously divided, the peritoneum, 
should be separated from the iliac fossa and pushed towards the pelvis ; and on introducing 
the finger to the bottom of the wound the artery may be felt pulsating along the inner border 
of the Psoas muscle. The external iliac vein is generally found on the inner side of the 
artery, and must be cautiously separated from it by the finp'er-nail, or handle of the knife, 
and tlie aneurism needle should be introduced on the inner side, between the artery and vein. 

Collateral Circulnlion, The principal anastomoses in carrying on the collateral circulation, 
after the application of a ligature to the external iliac, are — the ilio-lumbar with the circum- 
flex iliac; the gluteal with the external circumflex; the obturator with the internal circum- 
flex ; the sciatic with the superior perforating and circumflex branches of the profunda artery ; 
the internal piidic with the external pudic, and with the internal circumflex. When the 
obturator arises from the epigastric, 4 t is supplied with blood by brandies, either from the 
internal iliac, the lateral sacral, or the internal pudic. The epigastruj receives its supply from 
the internal mammary and inferior intercostal arteries, and from the internal iliac, by the 
anastomoses of its branches with the obturator. 

In the dissection of a limb, eighteen years after the successful ligature of the external iliac 
artery, by Sir A. Cooper, which is to be found in Guy’s Hospital Reports, vol. i. p, 50, the 
anastvunosing branches are described in three sets. An antetnor set, i. A veiy large branch 
from the ilio-lumbar artery to the circumflex iliac; 2, Another branch from the ilio-lumbar, 
joined by one from the obturator, and breaking up into numerous tortuous branches to 
anastomose with the external circumflex ; 3. Two other branches from the obturator, which 
passed over the brim of the pelvis, communicated with the epigastric, and then broke up into 
a plextis to anastomose with the internal circumflex. An internal set. Branches given ofl 
from the obturator, after quitting the pelvis, which ramified among the adductor muscles on 
the inner side of the hip-joint, and joined most freely with branches of the internal circumflex. 
A posterior set, i. Three large branches from the gluteal to the external circumflex; 
3 . Several branches from the sciatic arounAthe great sciatic notch to the internal and 
external circumflex, and the perforating bmnehes of the profunda. 

liranches. Besides several small branches to the Psoas muscles and the neigh- 
bouring lymphatic glands, the ext^nal .iUac gives off two branches of considerable 
size, the - 

Epigastric and Circumflex iliac. 


I Spermatic vessels. 

Genito-crural nerve (genital branch). 
Circumflex iliac vein. 

Lymphatic vessels and glands. 



Inner side. 

External iliac vein and vas deferens 
at femoral arch. 


External iliac vein. 
Psoas magnuH. 
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The Epif^astrifC arter y^ arises from the external iliac, a few lines above Poapart^s 
ligament. It at first descends to reach this ligament, and then ascends obliquely 
inwards between the^^ritoiieum and tronsversalis fascia, to the margin of the sheath 
of the Boctu^ Tntijicle. Having jperfoi^ted the shciith near its lower third, it runs 
vertically npwai*d« behind the Pectus, to which it is distributed, dividing into 
numerous branches, which anastomose above the umbilicus with the terminal 
branches of the internal mammary and inferior intei*costaI arteries. It is accom- 
panied by two veiiis, whicli usually unite into a single trunk before their termina- 
tion in the external iluio vein. As this artery ascends from Poupart's ligament 
to the Rectus, it lies behind the inguinal catml, to the inner side of the internjil 
abdominal ring, and miiiiediately ^ove the femoral ring. Th e vas de ferens in the 
male, and the round ligament in the female, cross behind the at tery ij”descending 
into the pelvis. 

Wran^i^s* The branches of this ve*ssel are the following ; the cremasteric^ 
which accompanies tlie spenuatic .eprd, am^ supplies the Ch*ein aster- in u si -ie, anasto- 
m'osiiig with the spermatic artery; a which runs across Po\ii»art’H 

ligament, and tl»en dtyscends.bcdiind the pubes to the inner side of the femoral ring, 
and anastomoses with otfsets from the obturator aitery ; m.uscvlar branches^ some 
of which are (Ustril)utGd to the abdominal muscles and jieritoneum, anastomosing 
with the Junibar and circumflex iliac arteries : others perforate the tendon of the 
External obrujiie and supply the integument, anastomosing with branches of the 
cxtcu’nal epigastric. 

IW Hilarities, The engin of the epigastric may talte place from any part of the^ external 
iliac between Poiipart a ligament and two inches and a half above it ; or it may arise below 
this ligament, from the femoral, or from the deep femoral. 

Union ivith Jh'anches, It ireqiiently arises from the external iliac, by a common trunk 
with the obturator. Sometimes the epigastric anses from the obturator, the latter vessel 
being furnished by the internal iliac, or the epigastric may bo formed of two branches, one 
derived from the external iliac, the others from the internal iliac. 

The cl rcumjle x iliac (ivterjj a.vises from tho outer side oF tho external iliac 
nearly opposite the epigasti-ic avtt?rv. It aiSfehds pblicpiely outwards tehind 
- ligaiu cnt, runs along tlio of the crest „ of th e iliu m to 

abo ut i t s midd le, wher^it Tr.q,a3uivm*salis, and runs backwards wee 

that mus(de and the Internal oblique, to anastomose with the ilio-lumhar and 
gluteal arteries. Opposito"tbe anterior sujierior s})ine of the ilium, it gives off a 
large branch, which ascends >>etween the internal oblique and Transversalis 
muscles, supplying them and anastomosing with the lumbar and epigastric arteries. 
The cii'cumflex iliac artery is accompanied by tw^o veins. These unite into a single 
trunk which crosses the external iliac artery jusii above Poupart^s ligament, and 
enters the external iliac vein. 

^ Femoiiau Artery. (Fig. 235.) 

The femoral ai’tery is the continuation, of the extexmal iliac. It commences 
immediately l>ebind Poupart’s ligairient, midway between the anterior supeiior 
spine of the ilium and the symphysis pubis, and passing down the fore part and 
inner side of the thigh, terminates at the opening in the Addu(?tor magnus, at the 
junction of the middle with the lower third of the thigh, where it becomes the 
popliteal artery. A line drawn from a point midway between the anterior superior 
spine of the ilium and the symphysis pubis to the inner side of the inner condyle of 
the femur, will be nearly parallel with the wurse of the aHery. This vessel, at the 
upper part of the thigh, lies a little internal to the head of the femur ; in the lower 
part of its course, on the inner side of the shaft of the bone, and between these 
two parts, the vessel is far away from the Bone. 

In the upper third of the thigh the femoral artery is very supei'ficial, being 
covered by the integument, inguinal glands, and the superficial and deep fascise, and 
is contained in a triangular space, called ‘ Scar^ia’s triangle.' 

* This is sometimes called the deep epigastric, to distinguish it from the small superficial 
epigastric Branch of the feniorah 




tricvr^le. Scaipa’s ti'iangle corresponds to the depression seen imme- 
diately below the fold of the groin. It is a triangular space, the apex of which 
is directed downwards, and the sides of which are formed externally by the 
Barton us, internally by the Adductor longus, and alx)ve by Poupart's ligament. 
The floor of this spa^ is formed from without inwards by the Iliaciis, Psoas, 
Pectineus, Adductor longus, and a small part of the Adductor brevis muscles ; 
and it is divided into two nearly equal parts by the femoral vessels, which extend 
from the middle of its base to its apex; the artery giving off in this situation 
its cutaneous and profunda branches, the vein receiving the deep femoi'al and 
internal saplienous veins. In this space the femoriil ju*tei*y rests on the inner 
maigin of the psoas mus- 


cle, which sepaiutes it from 
the . capsular ligament of 


235. — Surgical Anatomy of the Femoral Artery. 


the hij>-joint. The ai tery 
in this situation has ^ 
front o f it filaments from 
I the crural branch of the 
genito-crural nerve, and 
bi^anclies from the anterior 
'criiial, one of which is 
usually of considerable sizii : 
belnnd the ai*tei*y is the 
braiicEno Pec t i lu* 11 s 
from the anterior crural. 
The femoral vein lies at 
its^ inner side, between the 
margins of the Pectineus 
and Psoas muscles. The 
anterior crural nerve lies 
about half an inch to the 
outer side of the femoral 
arlory, deeply imbedded 
between the Iliacns and 
Psoas muscles. The femo- 
ral artei-y and vein arc en- 
closed in a strong fibrous 
sheath foi-ined by fibrous 
and cellular tissue, and by 
a process of fascia sent in- 
wards, from the fascia lata ; 
the vessels are separated, 
however, from one another 
by thin fibrous partitions. 

I 71 the middle third of 
the thighy the femoi-al artery 
is moi'e deeply seated, being 
covered by the integument, 
the superficial and deep 
fascit, and the SartoriUs, 
and is contained in an apo- 
neurotic canal (Hunter's 
canal), formed by a dense 
fibrotis band, which extends 
transversely from the Vas- 
*tus intemus to the tendons 
of tiae Adductor longus and 
ma^us muscles. In this 
part of its 0001*30 it lies 




FEMORAL. 


411 


in a depression, bounded externally by * the Vastus iiitemus, internally by the 
Adductor longus and Adductor ma.gnus. The femoral vein lies on the outer side 
of the artery, in close tpposition with it, and, still more externally, is the inteiiial 
(long) saphenous nerve. 

Relations. From above downwards^ the femoiul artery rests upon the Psoas 
muscle, which separates it from the margin of the pelvis and capsular ligament of 
the hip ; it is next sepai*ated from the Pectineus by the profunda vessels and femoml 
vein ; it then lies upon the Adductor longus ; and lastly, ujx)n the tendon of the 
Adductor magnus, the femoral vein being interposed. To its inner side^ it is in 
relation above, with the femoral vein, and lower down, with the Adductor longus, 
and Sartorius. To its outer side, the Vastus internus separates it from the femur, 
in the lowei* part of its coui*se. 

The /emoral vein, at Poupart*s ligament, lies closer to the iTiner side of the artery, 
separated from it by a thin fibious p^jirtition, but, as it descends, gets behind it, and 
then to its outer side. • 

The internal saphenovAS Tierve is situated on the outer side of the artery, in 
the middle third of the thigh, beneath the aponeurotic covei*ing, but not usually 
within the sheath of the vessels. Small cubmeous nerves cioss the fiont of the 
sheath. 

Plan of the Relations of the Femoral Artery. 


In front.. 

Fascia lata. 

Branch of anterior crural nerve to vastus inU^riius. 
Sartorius. 

Long saphenous nerve. 

Aponeurotic covering of Hunter s canal. 


Inner mle. 

Femoral vein (at upper part). 
Adductor longus. 

Sai'torius. 



Outer side. 

Vastus internus. 

Femoral vein (at lower part). 


Psoas muscle. 

Profunda vein. 

Pectineus muscle. 

Adductor longus. 

Femoral vein. 

Adductor magnus^. 

Tendiarities. Double femoral r (^united. Four cases are at present recorded, in which the 
femoral artery divided inti> two trunks below the origin of the profunda, and became re-united 
near the opening in the Adductor magnus, so ns to form a single popliteal artery. One of 
them o.ccurmd in a patient operated upon for popliteal aneurism. 

Change of Position. A similar number of cases have been recorded, in which the femoral 
artery was situated at the back of the thigh, the vessel being continuous above with the 
internal iliac, escaping from the pelvis through the great sacro-sciatic foramen, and ao 
companying the great sciatic nerve to the popliteal space, where its division occitn*ed in the 
usual manner. ^ 

Position of the Vein. The femoral vein is occasionally placed along the inner side of the 
artery, throughout the entire extent of Scarpa’s triangle j or it may be slit, so that a large 
vein is placed on eocji side of the artery for a greater or less extent. 

Origin of the Profunda, This vessel occasionally arises from the inner side, and more rarely, 
from the b^.k of the common trunk ; but the more important peculiarity, in a surgical point 
of view, is that which relates to the height at which the vessel arises from the femoral. In 
three-fourths of a large number of cases, it arose between one or two inches below Poupart's 
ligament; in a few oases, the distance was less than an inch ; more rarely, opposite the liga- 
ment ; and in one case, above Poupart’s ligament, from the external iliac. Occasionally, the 
distance between the origin of the vess^ and Poupart’s ligament exceeds two inches^ and in 
one case it was found to be as much as four inches. 

Surgical Anatomy. Votupression of the femoral artery, which is constantly requisite 
amputations and other operations on the lower limb, is most eftectuslly mode immediately 
below Poupart’s ligament. In this situation the artery is very superneial, and is merely 
separated from the margin of the acetabulum and front of the head of the ibmur, by the 
Psoas luuBclp ; so that the surgeon, by means of his thumb, or a compressor, may efiVqta^ly 
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control the circulation tlirougli it. This vessel- may also be compressed in the middle third 
of the thigh, by placing a compress over the artery, beneath the tourniquet, and dhecting 
the pressure from within outwards, so as to compress the vessel agi^nst the inner side of the 
shaft of the femur. 

The application o f a lipatAire to the femoral artery may be required in cases of wound 
or aneurism of the arteries of the leg, of the popliteal or femoral; and the vessel may bo 
exposed and tied in any part of its course. The great depth of tliis vessel at its lower part, 
it4 close connection with important structures, and the density of its sheath, render the 
operation in this situation one of much greater difficulty than the application of a ligature at 
its u|)]:)er part, where it is more siipirttcial. 

Ligature of the femoml artery, within two inches of its origin, is usually considered 
unsafe, on acxjount of the connection of large brandies with it, the epigastric and circumflex 
iliac arising just above its origin ; the profunda, from one to two inches below, occasionally, 
also, one of the circumflex arteries arises from the vessel in the interspace between these. 
Tlie profunda sometimes arises higher than the point above mentioned, and rarely between 
two or three inches (in one case four) below Poupart’s ligament. It would appear, then, 
that the most favourable situation for the application of a ligature to the femoral, is between 
four and live inches from its ])(unt of origin. In order to expose the artery in this situation, 
an incision, b(;tweoii two abd lliree inches long, should he made in the course of the vessel, 
the patient lying in the recumbent position, with the limb slightly flexed and abducted. 
A large vein is frequently met Avith, passing in the course of the artery to join the saphena ; 
this must be avoided, and the fascia lata having been cautiously divided, and the Sartorius 
exposed, that inusde must be drawn outwards, in order to fully expose the sheath of 
tht^ vessels. The finger being introduced into the wound, and the pulsation of the artery 
felt, the sheath should be divided over the artery to a suflicient extent to allow of the 
introduction of the ligature, but no further ; otherwise the nutrition of the coats of the 
vessel may bo interfert^d with, or muscular branches which arise from the vessel at iiTcgular 
intervals may be divided. In this part of the operation, a small nerve which crosses the 
sheath shouhl he avoided. The aneiiiism needle must be carefully introduced and kept 
close to the artery, to avoid the femoral vein, which lies behind the vessel in this part of 
its course. 

i*Tt) expose the artery in the middle of the thigh, an incision should be inadt? through 
the integument, between three and four inches in length, over the inner margin of the 
Sartorius, taking care to avoid Hie internal saphenous vein, the situation of which may be 
previously known by compressing it higher up in the thigh. The fascia lata having been 
(livid<‘d, and the Sartorius muscle exposed, it should be drawn outwards, when the strong 
fascia which is stretched across from the Adductors to the Vastus internusj will be exposed, 
and must be fioely divided ; the sheath of the vessels is now seen, and must be opened, and 
the artery secured by jm-ssing the aneurism needle between the vein and artery, in the 
direction from within outwards. The femoral vein in this situation lies on the outer side of 
the artery, the long saphenous nerve on its anterior and outer side. 

It has been st^en that the femoral artery occasionally divides into two trunks, below tbo 
origin of the profunda. If, in the operation for tying the femoral,,two vessels are met with, 
the surgeon should alternately compress each, in order to ascertain which vessel is connected 
with the aneurismal tumour, or with the bleeding from the Avound, and that one only should 
be tied which controls the pulsation or htomorrhage. If, however, it is necessary to compress 
both vessels l)efore the circulation ii? the tumour is controlled, both should be tied, as it 
would be probable that they became re-united, as in the four instances referred to above. 

ColUdercd ( irculaiion. When the common femoral is tied, the main channels for carrying 
on the circulation are the anastomoses of the gluteal and circumflex iliac arteries above Avith 
the external circumflex below ; of the obturator and sfuatic above with the internal circumflex 
below ; of the ilio-lumbar with the external circumflex, and of the comes nervi ischiadici 
with the arteries in the ham. 

The principal agents in carrying on the collateral circulation after ligature of the super- 
ficial femoral artery are, according to Sir. A. Cooper, as follows.* 

^ The arteria ynofunda formed the new* channel for the blood.’ ^ The first artery seht off 
passed down close to the bock of the thigh bt>ne, and entered the two superior articular 
branches of the popliteal artery.’ 

^ The second new large ves^J arising from the profunda at the same part with the former, 
passed down by the inner s^de of the Biceps muscle, to an artery of the popliteal which 
was distributed to the Gastrocnemius muscle ; whilst a third artery dividing into several 
branches passed down with the sciatic nerve behind the knee-joint, and some of its branches 
united themselves with the inferior articular arteries of the popliteal, with some recurrent 
branches of those arteries, with arteries passing to the Gastrocnemii, and, lastly, with the 
origin of the anterior and posterior tibial arteries.’ 

* It appears then that it is those branches of the profunda which aocompany the sciatic 
nerve that are the principal supporters of the new circulation.’ 

In Porta’s work t (Tab. xii. xiii.) is a good representation of the collateral cimulalion 
after the ligature of the femoral artery. The patient had survived the operation three years. 
The lower part of the artery is, at least, as large as the upper ; about two inches of the vessel 
appear to liave bpen obUtomted. The external and internal circumflex arteries are seen 

* Metl,->Ckii\ vul. ii. i8ii. AHerazioni patohfficlte delle Arterie. 
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anastomosing by a great number of branches with the lower branches of the femoral (inns- 
ealar and anastomotica magna), and with the articular branches of the popliteal. The 
branches from the external circumflex are extremely large and numerous, one very distinct 
anastomosis can be traced between this artery on the outside, and the anastomotica magna on 
the inside, through the intervention of the superior external articular artery with which they 
both anastomose, and blood reaches even the anterior tibial recurrent from the external cir- 
cumflex by means of an anastomosis with the same external articular artery. The perforating 
branches "of the profunda are also seen bringing blood round the obliterated portion of the 
artery into long branches (muscular) which have be^m given off below that portion. 
The termination of the profunda itself anastomoses most freely with the superior external 
articular. A long branch of anastomosis is also traced down from the internal iliac by means 
of tlie comes nervi ischiadici of the sciatic which anastonn^ses on the popliteal nerves with 
branches from the popliteal and posterior tibial arteries. In this ctise the anastomosis had 
been too free, since the pulsation and growth of the aneurism recurred, and the patient died 
after ligature of the external iliac. 

There is an interesting preparation in the Museum of the Royal College of Surgeons, of 
a limb on which John Hunter had tied the femoral artery fifty years before the patient’s 
death. The whole of the superficial femoral and popliteal ^artery seems to have been 
obliterated. The anastomosis by means of the comes nervi ischiadici, which is shown in 
Porta’s plate, is distinctly seen : the external circumflex, and the termination of the profunda 
arter}^, seem to have been the chief channels of anastomosis ; but tlie injection has not been 
a very successful one. 

Branches. The bmnclies of the femoral artery are the 

Suj)erficial epigastric. 

Superficial circiimflex iliac. 

Superficial external piidic. 

Deep external pudic. 

f External circumflex. 

Profunda. < Internal cii*cuinflex. 

L Three perforating. 

Muscular. 

Anastomotica magna. 

The supe7*ficial epifjastric arises from the femoral, about half an inch below 
Poupart's ligament, and, passing through the saphenous opening in the fascia lata, 
ascends on to the abdomen, in the superficial fascia covering the external oblique 
muscle, nearly as high as the umbilicus. It distributes branches to tlie inguinal 
glands, the superficial fascia and the integument, anastomosing with branches of the 
dee]> epigastric and intei nal mammary arteries. 

Tlie superficial circumflex iliac j the smallest of the cutaneous branches, ai*ises 
close to the preceding, and, piercing the fascia lata, runs outwards, parallel with 
Poupart's ligament, as far as the crest of the ilium, diviiling into branches which 
supply the integument of the groin, the superficial fascia, and inguinal glands, 
anastomosing with the circumflex iliac, and with the gluteal and external circum- 
flex arteries. 

The superficial external pudic (siiperioi*) arises from the inner side of the 
femoral artery, close to the preceding vessels, and, after piercing the fascia lata 
near the saphenous opening, passes inwards, across the spermatic coid, to he 
distributed to the integument on the lower part of the abdonmn, the penis and 
scrotum in the male, and the labium in the female, anastomosing with branches of 
the intarnal pudic. 

The deep external pudic (inferior), more deeply seated tluin the j)recediiig, passes 
inwards on the Pectineus muscle, covered by the fascia lata, which it pierces oppo- 
site the ramus of the pubes, its branches l>eing distributed, in the male, to the 
integument of the scrotum and perinteum, and in the female, to the labium, ana- 
stomosing with branches of the supei-ficial perinseal artery. 

The Profunda. Femoris (deep femoral artery) nearly equals the size of the 
superficial femoral. It arises from the outer and back part of the femoral artery,, 
from one to two inches below Poupart's ligament. It at first lies on the outer 
side of the superficial femoral, and then passes behind it and the femoral vein to 
the inner side of the femur, and terminates at the lower third of the thigh in a small 
branch, which pierces the Adductor magnus (and from this circumstance is 
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tiiueB called the fourth pei-forating artery), to be distributed to the ’flexor muscles 
on the back of the thigh, anastomosing with branches of the poplitealtand inferior 
perfomting arteries. 

Rdationa. Behind^ it lies first u^wn the Iliacus, and then on the Adductor brevis 
and Addu<;tor magnus muscles. In front, it is separated from the femoral artery, 
above by the femoral and profunda veins, and below by the Adductor longus. 
On its outer aide, % origiu of the Ynstm internus separates it from the femur. 

Plan of the Relations op the Profunda Artery. 

In front. 

Femoral and profunda veins. 

Adductor longus. 

Outer side. ^ 

Vastus internus. 


Behind, 

Iliacus. 

Adductor brevis. 

Adductor magnus. 

The External ClTmmflex Artery supplies the muscles on the front of the thigh. It 
arises from the outer side of the profunda, passes horizontally outwards, between the 
divisions of the anterior ciamal nerve, and tehind the Sai toriiis and Rectus muscles^ 
and divides into three sets of branches, ascending, transverse, and descending. 

The ascending lyranches pass upwards, beneath the Tensoi* vaginae femoris muscle, 
to the outer side of the hip, anastomosing with the terminal branches of tlie gluteal 
and circumflex iliac arteries. 

The de$cendi 7 ig branches^ three or four in number, pass downwards, behind 
the Rectus, upon the Vasti muscles, to which they arc distributed, one or two 
passing beneath the Vastus externus as far as the knee, anastomosing with the 
superior articular branches of the })opliteal artery. These are accompanied by the 
branch of the anterior crural nerve to the Vastus externus. 

* The transverse branches^ the smallest and lejist numerous, pass outwards over the 
Crurseufl, pierce the Vastus externus, and wind round the femur to its back part, 
just below the great troclianter, anastomosing at the back of the thigh with the 
internal circumflex, sciatic, and superior perforating arieries. 

Tlie smaller than the external, arises from the inner 

and back part of the profunda, and winds round the inner side of the femur, between 
the Pectineus and Psoiis muscles. On reaching the upper border of the Adductor 
brevis, it gives oflf two branches, one of which passes inwards to be distributed to 
the Adductor muscles, the Gracilis, and Obturator externus, anastomosing with the 
obturator artery ; the other dascends, and passes beneath the Adductor brevis, to 
supply it and the great Adductor ; while the continuation of the vessel passes 
backwards, between the Quadratus femoris and upper border of the Adductor 
magnus, anastomosing with the sciat^ external circumflex, and supe rior pe rforating 
arteries (* the crucial anasto mosis ’ ). Opposite the hip-joint, this branch gives off an 
aa^cular vess^, which en'tersthe joint beneath the transverse ligament ; and after 
s^plyihg the adipose tissue, passes along the round ligament to the head o£ the bone. 

^ The Perforaling Arteries (6g. 234), usually three in number, are so called fix>m 
their performing the tendons of the Adductor brevis and magnus muscles to teach 
the back of the thigh. The first is given off above the Adductor brevis, the sCcQud 
in fient of that muscle, and the third immediately below it, 

. first or superior perforating artery passes backwards between the Pectineus 
Adductor brevis (sometimes perforates the latter) ; it then pierces the Adductor 
cloee to the linea aspera, and divides into b;:*anches which supply both 
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A(Mnctor«i, the Bicjeps, and Glutens maximiis muscle; anastomosing with the sciatic, 
internal and external circumflex, and middle perforating arteries. 

The second or middle perforatin^j artery^ larger than the first, pierces the tendons 
trf the Adductor brevis and Adductor magnus muscles, and divides into ascending 
and descending brancrhes, which supply the flexor muscles of the thigh, anasto- 
mosing with the superior and inferior perforating. The nutrient arteiy of the 
femur is usually given oft* from this bmnch, , 

The third or inferior perforating artery is given off below the Adductor brevis ; 
it pierces the Adductor magnus, and divides into branches which supply the flexor 
muscles of the thigh ; anastomosing above with the perforating arteries, and below with 
the terminal branches of the profunda and the muscular branches of the popliteal. 

Musc'tJblar Branches are given off from the superficial femoral throughout its entire 
course. They vary from two to seven in number, and supply chiefly the Sartoiius 
and Vastus interims. 

The Anastomotica Magna arises from the femoral artery ju-^t before it passes 
through the tendinous opemiug in tlio Adductor magnus muscle, and divides into a 
superficial and deep brancli. 

The superficial branch accompanies the long saphenous nerve, beneath the 
Sartorius, and, ])iercing the fascia lata, is distributed to the integument. 

The deep branch descends in the substance of the Vastus internus, lying in front 
of the tendon ot the Adductor magnus, to the inner side of the knee, where it 
anastomoses witli the superior internal articulai^ artery and reciiireiit branch of the 
anterioi tibiaL A bi’anch from this vessel crosses outwards above the articular 
surface of the femur, foirning an anastomotic arch with the superior external 
articular artery, and supplies branches to the knee-joint. 

POPX^ITEAL AhTERY. 


The popliteal artery commencies at tlie termination of the femoral at the opening 
in the Adductor magnus, and, passing obliquely downwards and outwards behind 
the knee-joint to the lower border of the Popliteus muscle, di vid es into the anterioi* 
and pqstei:ipx_tibi^ul arf^ Through the whole of this extent the artery lies in 
the popliteal space. 

The PorniTEAL Space. (Fig. 236.) 

Bmeation. A vortical incision about eight inches in length should be made along the 
hack part of the knee-joint, connected above and below by a transverse incision from the 
inner to the outer side of the limb. The flaps of integument included between these incisions 
should be reflected in the direction shown in tig. 193, p. 304. 


On removing the integument, the superficial fascia is exjxosod, and •ramifying 
in it along the middle line are found sonae filamehts of tlm small sciatic nerve, and 
towards the inner part some off ^ts from t Aie in ^rnal cutaneous nerve. 

The superficial fascia having been removed, the fiiSctarlTTta" is broug^ into view. 
In this region it is strong and dense, being strengthened by transverse fibi*es, and 
firmly attached to the temlons on the inner and outer sides of the sjmee. It is 


sometimes perfonited below by the external siiplienous vein . This fascia having been 
nsflectod back in the same direction as the integument, the small sciatic nerve and 
e xterT^al saphenous vein are seen immediately beneath it, in^ bhe~ midcTIe " luie. If 
the loose" adipose tissue is now removed, the boundaries and contents of the space 


may be examined. 

Boundaries. The popliteal space, or the ham, occupies the lower third of the 
tliigh and the upper fifth of the leg ; extending from the aperture in the Addu<||i|r 
magnus to the lower border of the Popliteus muscle. It is a lozengenshapra 
space, being widest at the l>ack parf of the knee-joint, aud deepest above the arti- 
cular end of the femur. It is bounded, externally, above the joint, by the Bicep!^| 
and below the joint by the^ Plantai-is and external head of .the Gastrocnemius|j 
Internally, above the joint, by the Semimembranosus, Semitendinosus, QraqilisJ 
and Sartorius ; below the joint, by the inner head of the Gastrocnemius. 

Above, it is limited by the apposition of the inner and outer hamstring tnu^les ; 
below, by the junction of* .the two heads of the Gastrocnemius. Thfe floor is 
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brined by the lower part of the posterior surface of the shaft of the femur, the 
x)sterior ligament of the knee-joint, the upper end of the tibia, and the fascia 
covering the Popliteus muscle, and the space is coA’^ered in by the fascia lata. 

CoMents, It contains the Popliteal vessels and their branches, together with the 
iermination of the external saphenous vein, the internal and external popliteal nerves 
tnd their branches, the small sciatic nerve, the articular branch from the obturator 
lerve, a few small l]i|p:iphatic glands, and a considerable quantity of loose adipose tissue. 

Position of contained parts. The intennal popliteal nerve descends in the middle 
line of the space, l3ring superficial and crossing the artery from without inwards. 
The external popliteal nerve desc^endson the t>iiter side of the space, lying close to the 
tendon of the Biceps muscle. Moi*e det^ply at the bottom of the space are the 
poplitefil vessels, the vein lying superficial and a little external to the artery, to 
which it is closely united by dense areolar tissue ; sometimes the vein is jjlaced on 
the inner instead of the outer side of the artery ; or the vein may be double, the 
artery lying Ixjtweeii the two vena^ comites, which are usually connected by shoit 
transverse branches. More deeply, and close to the surface of the bone, is the 
popliteal artery, and pjissing off from it at I'ight angles are its articulai* branches. 
The articular branch from the obturator nerve descends upon the j)oplit(ial artery to 
supply the knee ; and occasionally there is found deep in the sj>ace an ai ticular 
filament from the great sciatic nerve. The popliteiil lymphatic glands, four or five 
in numl)er, ai*e found siuroiinding the artery ; one usually lies superficial to the 
vessel, another is situated between it and the bone, and the rest are placed on either 
side of it. The bursae usually found in this space are: i. On the outer side, one 
l)eneath the outer head of the Gastrocnemius (which sometimes cominunicatos with 
the joint) and one beneath the tciiidon of the Popliteus, which is almost always an 
t^xtension of the synovial membranes. Sometimes also there is a bursa riljove the 
tendon of the Popliteus, between it and the external lateral ligament. 2. On ihe 
inner side of the joint there is a large bursa between tlie inner head of the Gastro- 
cnemius and the femvn*, which sends a prolongation between the tendons of tlu^ 
(histrocnemius and Semimembranosus, and lies in contact with the ligament of 
Winslow. This bursa often communicates with the joint. There is a second bin sa 
lietween the tendon of the Semimem biaiiosus and the head of the tibia. ; and some- 
times a bui‘sa between the tendons of the Semitendinosiis and Semimem Va-anosus. 

The Popliteal Ahtery, in its course downwards from the apei-tiiT-e in the Ad- 
<luctor magnus to the lower border of the Popliteus muscle, rests first on the iniicr, 
and then on the posterior surface of the femur ; in the middle of its course, on the 
] posterior ligament of the knee-joint ; and Ixdow, on the fascia covering the Popliteus 
muscle. Superf dally y it is covered, above, by the Semimembranosus; in the middle 
of its course, by a quantity of fat, which separates it from the deep fascia and integu- 
ment ; and below, it is overlapped by the Gastrocnemius, Plantaris, and Soleus 
musclas, the popliteal vein, and the internal popliteal nerve. The popliteal vein, 
which is intimately attached to the artery, lies superficial and external to it, until 
near its teimination, when it crosses it and lies to its innei* side. The popliteal 
nei've is still more supei'ficial and external, crossing, however, the artery below the 
joint, and lying on its inner side. Laterally^ the artery is bounded by the ipiiscles 
which form the boundaries of the popliteal space. 

Peculiarities in point of division. Occasionally .the popliteal artery divides prematurely 
into itstemiinal branches ; this division occurs most frequently opposite the knee-joint. 

Unusual branches, Theh-rtery sometimes divides into the anterior tibial and peroneal, the 

S osteriot* tibial- being wanting, or very small. In a single case, the popliteal was found to 
ivide into three brancht> 8 , the anterior and posterior tibial, and peroneaL 

Surgical Anatomy* I^igature of the popliteal artery is required in coses of wound of that 
vessel, but for aneurism of the posterior tibial it is prefWable to tie the superficial femoral. 
The popliteal may be tied in the upper or lower port of itef course ; but in the middle of the 
ham the operation is attended witti considerable difficulty, fiwm the great deptkof the artery, 
and from the extreme degree of tension of the lateral boundaries of the space. 

In order to expose the vessel in the upper part of its course, the patient should be placed 
in the prone position, with the limb extended. An incision about three inches in length 
ehould; then m made through the integument, along the posterior margin of the ^mimepi-* 
tn^anosus, and the fascia lata having been divided, this muscle must be drawn inwards, when 
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the pulsation of the vessel will be detected with the finjirer ; the nerve lies on the outer or 
lihular side of the artery, the vein, superficial and also to its outer side ; the vein having been 
cautiously separated from the artery, the aneurism needle should be passed around the latter 
vessel from without inwards. 

To expose the vessel in the lower part of its course, where the artery lies between the twd; 
heads of tne Gastrocnemius, the patient should bo placed in the same position as in the pre- 
ceding operation. An incision should then be mode through tlie integument in the middle 
line, commencing opposite the bend of the knee-joint, care being taken to avoid the external 
saphenous vein and nerve. After dividing the deep fascia, and ^Msparating some dense 
cellular membrane, the artery, vein, and nerve will be exposed, descending between the two 
heads of the Gastrocnemius. Some muscular branches of tlie popliteal should be avoided if 
possible, or if divided, tied immediately. The leg being now flexed, in order the more 
effectually to separate the two heads of the Gastrocnemius, the nerve should be drawn 
inwards and the vein outwards, and the aneurism needle passed between the artery and vein 
from without inwards. 


Plan of Relations of Popliteal Artery. 


Inmr ndo. 

Semimernbranosus. 

Internal condyle. 
Gastrocnemius (inner he.ad). 


In front. 

Femur. 

J jigarnentura posticum. 
PoplitoUB. 



Popliteal vein. 

Internal popliteal nerve. 
Fascia. 


Outer side. 

Biceps. 

Outer condyle. 
Gavstrocnemius (outer head)* 
Plantaris. 


The branches of the popliteal ai tery arc, the 


Muscular 


{ Superior. 

Inferior or Surah 


Cutaneous. 

Superioi* external articular. 
Snperio!* internal articulai*. 
Azygos articular. 


Inferior external articular. 
Inferior internal articular. 


The superior muscular hranchesy two or three in number, arise from the upper 
]>ai‘t of the popliteal artery, and are distributed to the Vastus externus and flexor 
muscles of the thigh ; anastomosing with the inferior perforating, and terminal 
blanches of the profunda. 

The inferior muscul^tr {Sural) ai*e two large branches, which arc distributed 
to the two heads of the Gastrocnemius and to the Plantaris muscle. They arise 
from the popliteal arteiy opposite the knee-joint. 

Cutaneous Irranches descend on each side and in the middle of the limb, between 
the Gastrocnemius and integument ; they aiiscs separately from the popliteal artery, 
or from some of its branches, and supply the integument of the. calf. 

The superior articular arteries^ two in number, arise ohe on either side of the 
popliteal, and wind round the femur immediately above its condyles to the front 
of the knee-joint. The internal branch passes lieneath the tendon of the Adductor 
inagnuR, and divides into two, 9ne of which supplies the Vastus intemus, inoscu- 
lating with the anastomotica Itiagna and inferior internal articular; the other 
lamifies close to the surface of the femur, supplying it and the knee-joint, and 
anastomosing with the superior external articular artery. The external branch 
passes above the outer condyle, beneath the tendon of the Biceps, and divides into 
a su|)ei‘flcial and deep branch : the superficial bianch supplies the Vastus extomus, 
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o.n(l anastomoses with iho descending branch of the external circumflex artery J the 
deep branch supplies the lower part of the femur and knee-joint, and forms an 
aujistomotic arch across the bone with the anastomotica magna artery. 

The azygos articular is a small branch, arising from the popliteal artery op- 
posite the bend of the knee-joint. It pierces the posterior ligament, and supplies 
the ligaments and synovial membrane in the, interior of the articulation. 

The inferior articular arteries ^ two in number, arise from the popliteal he- 
neath the Gastrocnemius, and wind round the head of the tibia, below the joint. 
The intermit one passes below the inner tulierosity, beneath the internal lateral 
ligament, at the antca’ior border of which it ascends to the front and inner side 
of the joint, to supply the head of the tibia and the articulation of the knee. 
Tlio exfStnal one passes outwards above the head of the fibula, to the front of the 
J^j^ee-joint, lying in its course beneath the outei* head of the Gastrocnemius, the 
external lateral ligament, and tlie tendon of the Biceps muscle, and divides into 
branches, which aiiastomasc^ with the inferior internal articular artery^^ the ^superior 
articular arter ies, and the recurrent branch of the anterior tibial. 


Antertou Tibial Artery. (Fig. 237.) 

The anterior tibial artery commences at the bifurcation of the popliteal, at the 
lower bor<ier of th(^ Popliteus muscle, [)asse s forwards between the two heads 
of the Tjhia lis posticus , ami througli the aj)ertur3 loft between the bones at the 
up[)er part of the interosseous meinlirano, to the deep part of the front of the leg ; 
it then descends on the anterior surface of the inter*ossGOus membrane, and of the 
tibia, to the bend of the ankhvjoirit, where it lies more superficially, and becomes 
the (loisalis }iedis. A line drawn from the inner side of the head of the fibula to 
midway between the two malleoli will m.ark the coiii’se of the artery. 

Relatiom, In the upper two-thirds of its extent, it rests upon the interosseous 
membrane, to which it is connected by delicate fibrous arches thi‘own across it. 
In the lower third, upon the front of the tibia, and the anterior ligament of the 
ankle-joint. In the upper third of its course, it lies between the Tibialis anti cus 
and Extensor longus digitorum \ in the middle third, between the Tibialis antiems 
and Extensor proprius pollicis. At the bend of the anklfe, it is crossed by the tendon 
of the Extensor proprius polluus, and lies between it and the innermost tendon of the 
Extensor longus digitorum. It is covered, in the upper two-thirds of its course, 
by tlie muscles which lie on either side of it, and by the deep fitscia; in the lower 
third, by^tlie integument, annular ligament, and fascia.^ 

The arterior tibial artoiy is accompanied by two veins (vena? comites), which 
lie one on either side of the artery; the anterior tibial nerve lies at first to its 
outer side, and about the middle of the leg is placed superficial to it ; at the lower 
part of the arteiy the nerve is generally again on the outer side. 


Plan of the Relations of the Anterior Tibial Artery. 


In front. 

Integument, superficial and deep fasciae. 

Tibialis anticus (overlaps it in upper part of leg). 

(Overlap it slightly). 


extensor longus digitorum 
Extensor proprius pollicis 


Inner side. 

Tibialis anticus, 

Extensor proprius pollicis 
(crosses it at its lower 
IMurt). 



Outer side. 

Anterior tibial nerve. 
Extensor longus digitorum. 
Extensor proprius pollicis. 


Interosseous membrane. 

Tibia. 

Anterior ligament of ankle-joint. 



Jk/amal, Calcanean. 
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Peculiariitefi in Size, This vessel may he diminished in size, mav he deficient to a f^reater 
or less extent, or may he entirely wanting, its place being supplied hy perforating hrauciies 
from the posterior tibial, or hy the anterior division of the peroneal artery. 


236. — The Popliteal, Posterior Tibial, 237. — Surgical Anatomy of the Anterior 

and Peroneal Arteries. Tibial and Dorsalis Pedis Arteries. 



£ £ 2 
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Cmrse. The artery occasionally deviates in its course towards the fibnlar side of the lep:, 
regaining its Usual position beneath the annular ligament at thu front of the ankle. In tw o 
instances^ tlie vessel has been found to approach the surface in the middle of the leg, being 
covered merely by the integument and fascia below that point. 

Surgical Anatomy. The anterior tibial artery may be tied in the upper or lower part of 
the leg. In the upper part, the operation is attended with great diliiculty, on account of the 
depth of the vessel from the surface. An incision, about four inches in length, should be 
made through the integument, midway between the spine of the tibia and the outer margin 
of the fibula, the fascia and interrhuscular septuui between the Tibialis anticus and Extensor 
longus digitorum being divided to the same extent. The foot must be Hexed to relax these 
muscles, and they must be separattid from each other by the finger. The artery is then 
exposed, deeply seated, lying upon the interosseous memhrane, the nerve lying externally, 
and one of the venae coniites on either side ; these must ho separated from the artery before 
the aneurism needle is passt^d round it. 

To tie the vessel in the lower third of the leg ahovo the ankle-joint, an incision about 
three inches in length should be made throuirh the integurnetil between the tendons of the 
Tibialis anticus and I^jXtensor proprius pollicis muwdes, the deep fascia being divided to the 
same extent ; the tendon on either side' should be held aside, when the vessel will be seen 
lying upon the tibia, with tfie nerve supe.rticial to it, and j)n0 of the von;o comites on either 
side. 

In order to secure the artery over the insUm, an incision should be made on the fibular 
side of the tendon of the Extensor proprius pollicis, between it and the innermost tendon of 
the long Extensor; the deep fascia having been divided, the artery will be exposed, the nerve 
lying either superficial to it, or to its outer side. 

The braiKdies of the anterior tibial artery are, the 

' Recurrent tibial. Internal malloolar. 

Muscular. External malloolar. 

The recurrent branch arises from the anterior tibial, as soon as that vessel has 
passed through the interosseous space ; it ascenils in the Tibialis anticus muscle, 
and ramifies on the front ami sides of the knee-joint, anastomosing with the articu- 
lar branches of the popliteal, and with the anastomotica magna. 

The muscular branches numerous; they are distributed to the muscles which 
lie on either side of the vessel, some piercing the deep fiiscia to su})ply the inh'.gti- 
ment, others passing through tlio interosseous membrane, and aiifistomosi ng with 
branches of the posterioi* tibial and peroneal arteries. 

The malleolar arteries supply the ankle-joint. The internal arises about two 
inches above the articulation, and passes beneath the tendongMK>f the Extensor 
proprius pollicis and Tibialis anticus to the inner ankle, upon which it ramifies, 
anastomosing with branches of the posterior tibial and internal jilantar arteries and 
with the internal calcanean from the posterior tibial. The external passes beneath 
the tendons of the Extensor longus digitorum, and supplies the outer ankle, 
anjistomosing with the anterior peroneal artery, and with ascending branches from 
the tarsal branch of the dorsalis pedis. 

DoRSAiiis Pedis Artery. (Fig. ^37.) 

The dorsalis pedis, the continuation of the anterior tibial, passes forwards from 
the bend of the ankle along the tibial side of the foot to the hack part of the first 
interosseous space, where it divides into two branches, the dorsalis hallucis land com- 
municating. 

Relations, This vessel, in its course forwards, rests upon the astragalus, sca- 
phoid, and internal cuneiform bones and the ligarSents connecting them, being 
covered by the integument and fascia, and ci’ossed ne vrits termination by the inner- 
most tendon of the Extensor brevis digitorum. On its tibial side is the tendon of 
the Extensor proprius pollicis ; on its fibular side^ the innermost tendon of the Ex- 
tensor longus digitorum, and the termination of the anterior tibial nerve. It is 
Itccomjianied by two veins. 
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Plan op the Relations of the Dobsalis Pedis Arteby. 


In front. 

Integument and fascia. 

Innermost tendon of Extensor brevis digitorum. 


Tihial mle^ 

Extensor proprius pollicis. 



Fihular Me, 

Extensor longns digitorum. 
Anterior tibial nerve. 


JRehind, 

Astragalus. 

Scaphoid. 

I nternal cuiiei form, 
and their ligaments. 

Penilim'ities in Size, The dorsal artery of the foot may be larger than usual, to compensate 
for a deficient plantar artery ; or it may be deficient in its terminal branches to the toes, 
which are then derived from the internal plantar ; or its place may be supplied altogether by 
a large anterior peroneal artery. 

r<mtion. This artery frequently curves outwards, lying external to tlie line between the 
middle of the ankle and the back part of the first interosseous space. 

Surf/tefil Anaiomy, This artery may be tied, by making an incision through the integu- 
uHtnt, between two and three inches in length, on the fibular side of the tendon of the 
lOxtensor proprius pollicis, in the interval between it and the inner border of the short 
J^]x tensor muscle. The incision should not extend further forwards than the back part of 
the first interosseous space, as the artery divides in that situation. The det^p fascia being 
divided to the same extent, the artery will be exposed, the nerve lying upon its outer 
side. 


Branches, The branches of the dorsalis pedis ai’C, the 

Tarsal. Doimlis pollicis, or hallucis. 

Metatarsal. Conimnnicatiiig. 

Interosseous. 

The tarsal artery aiises from tlio dorsalis pedis, as that vessel crosses the 
scaphoid bone; ^passes in an arclied direction outwards, lying u|X)n the tarsal bones, 
and covered by trie Extensor brevis digitorum ; it sujipliijs fbat muscle and the 
articulations of the tarsus, and anastomoses with branches from the metatarsal, 
external malleolar, peioiieal, and external plantar arteries. 

• Tifietatarsal arises a little anteiior to th^ preceding; it passes oTitwards to 

the outer part of the foot, over the bases of the metataisal bones, beneath the 

tendons' of the short Extensor, its diivction l>eing influenced by its point of 

origin ; and it anastomoses with the tarsal and external plantar arteries. This 
vessel gives off three bi’anches, the interosseous, which pass forwards upon the 
three outer "!D5f’saT m and, in the clefts between the toes, divide 

into two "TorsiT^coT^^ the adjoining toes. At the back part of 

each ‘Tii^ffisseous"^ space these vcpsols receive the posterior perforating branchy 
froin tEie jgTant§x^ and at the for£ each interosseous space, they are 

joinedTiy the anterior perforating lirauches,.. front the digital arteries. The oiiter-% 
most in ter osseous off a branch which supplies the outer side of tl^eHSitle 

,toe.,,, ’ • 

The dorsalis haUuds inuns fo rwards, along the outer bord er of the first metatarsal 
bone, and, at the cleft Iretween the^ .. anSTsi^cond toes, divides into two branch^, 
one of which passermwar“ds7l^ the tendon of the ExtensoF^r^^^ 
and 16 distributed to the iiii:ier border of the grea^ tocr ; the ot her branch bifurcate s 
to s ^ply th e adjoinin g sides o f the gimt andseoon d toes. 

Tlie dips down into the sole of the foot, between the two 

heads of the first D orsal inte r osseo ps muscle, and inosc ulates jwith the ten^mation. 
of the e xtei^nal plan^ artery, to complete the plantar ai*ch. Ithere giv^ off two 
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d^ital branches; gn^ej;uns^ great toe, oii.Jts, plaiitor sur- 

face; SKe other passeSTforwards along the first meitaSafsar space, and bifurcates for 
the supply of the adjacent sides of the great and second toes, anastomosing with the 
external plantar. 

Posterior Tibial Artery. 

The posterior tibial is an artery of large size, which extends obliquely downwards 
from the lower border of the Popliteus muscle, along the tibial side of the leg, to 
the fossa between the inner ankle and the heel, where it di vides be neath the origin 
of the Alxluctorjipllicis, into the internal and external plantar arterSl At its 
ofT^h it lies opposite the interval between the tibia and fibula ; as it descends, it 
approaches the inner side of the leg, lying behind the tibia, and, in the lower part 
of its course, is situated midway between the inner malleolus and the tuberosity of 
the os calcis. 

lidations. It lies successively upon the Tibialis posticus, the Flexor longus 
digitorum, the tibia and the back pait of the ankle-joint. It is covered by the 
intermuscular fascia, which separates it alxive from the Gastrocnemius and Soleus 
muscles. In thf3 lowc^r third, where it is moi*e superficial, it is covered only by 
the integument and fascia, and runs parallel with the inner border of the tendo 
Achillis. It is accompanied by two veins, and by the posterior tibial nerve, which 
lies at first to the inner side of the artery, but soon crosses it, and is, in the 
greatei* part of its course, on its outer side. 


Plan of the IIelations of the Posterior Tibial Artery. 


Inner side. 

Posterior tibial nerve, 
upper third. 


In front. 
Tibialis posticus. 

Flexor longus digitorum. 
Tibia. 

Ankle-joint. 



Older side. 

Posterior tibial nerve, 
lower two-thirds. 


Behind. 

Gastrocnemius. 

Soleus. 

Deep fascia and integument. 

Potiterior tibial nerve. 

BeJiirul the Inner. the tendons and blood-vessels are arranged in the 

/following order, from within outwards : — First, the tendons of the Tibialis, posticus 
and Flexor longus digitorum, lying in the same groove, behind tho inner mal- 
leolus, the former teiug the most internal. External to these is the postei'ior 
^ tibial artery, having a vein on either side ; and, still more externally, the posterior 
tibial nerve. About half an inch nearer the heel is the tendon of the Flexor longus 
pollicis. 

l^ectdkmties m Size. The posterior tibial is not unfrequently smaller than ^ usual, or 
absent, its place being supplied by a large peroneal artery, which passes inwards at the 
lower end of the tibia, and either joins the small tibial artery, or continues alone to the sole 

Surt/ical Anatomy. Tho application of a ligature to the posterior tibial may be required 
in cases of wound of the sole of the foot, attended with great heemorrhage, when the vessel 
should be tied at the inner ankle. In cases of wound of the posterior tibial, it will be 
necessary to enlarge the wound so as to expose the vessel at the wounded point, excepting 
where the vessel is injured by a punctured wound from the front of the leg. In cases 
from wound of the artery low down, the vessel should be tied in the middle 
of the leg. But in aneurism of the posterior tibial high up, it would be better to tie the 
femoral artery. 

To tie the posterior tibial artery at the ankle, a semilunar incision should be made through 
about two ipches and a half in length, midway between the heel and inner 
ouKie, or a little nearer the latter. The subcutaneous cellmar membrane having been 
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divided, a strong and dense fascia, the internal annolar ligament, is exposed. This ligament 
is continuous above with the deep fascia of- the leg, covers the vessels and nerveSji and is 
intimately adherent to the sheaths of the tendons. This* having been cautiously divided 
upon a airector, the sheath of the vessels is exposed, and being opened, the artery is seen 
with one of the vense comites on each side. The aneurism needle should be passed round 
the vessel from the heel towards t|;ie ankle, in order to avoid the posterior tibial nerve, care 
being at the same time taken not to include the venae comites. 

The vessel may also be tied in the lower third of the leg by making an incision about 
three inches in length, parallel with the inner margin of the teiido Achillis. The internal 
saphenous vein being carefully avoided, the two layers of fascia must be divided upon a 
director, when the artery is exposed along the outer margin of the Flexor longus digitoru’n, 
with one of its venae comites on either side, and the nerve lying external to it. 

To tie the posterior tibial in the middle of the leg is a very difficult operation, on account 
of the great depth of the vessel from the surface, and its being covered by the Gastrocnemius 
and Soieus muscles. The patient being placed in the recumbent position, the injured 
limb should rest on its outer side, tlie knee being .partially bent, and the foot extended, so 
as to relax the muscles of the calf. An incision about four inches in length should then be 
made through the integument, a finger^s breadth T)ehind the inner margin of the tibia, taking 
care to avoid the internal saphenous vein. The deep fascia having been divided, the margin 
of the Gastrocnemius is exposed, and must bo drawn aside, and the tibial attachment of the 
Soieus divided, a director being previously passed beneath it. The artery may now felt 
pulsating beneath the deep fascia, about an inch from the margin of the tihia. The fascia 
having been divided, and the limb placed in such a position as to relax the muscles of the 
calf as much as possible, the veins should be separated from the artery, and the aneurism 
needle passed round the vessel from without inwards, so as to avoid wounding the posterior 
tibial nerve. 

The branches of the posterior tibial artery ai e, the 

Peroneal. Nutrient. 

Anterior peroneal. Communicating. 

Muscular. I nternal cixlcancixn. 

The Peroneal Artery lies, deeply seated, along the l>ack part of the fibnlar side 
of the leg. It aijs es th e po sterior tibial, about an inch below the lower 

border of the Popliteiis.|jji,tisc1e, i)nsse8 obliquely outwards to the iniida, and then 
descends along the inner border of that hone to the lower thii d of the leg, where 
it gives" 5flr' It then passes uci oss the articulation between 

the tibia ahtl fibula, to the oiit^^ side of the os cjilcis, supplying the neighbouring 
muscles nnS back of the ankle, and anastomosing with the external malleolar, 
tarsal, and external plantar arteries. 

delations. This vessel rests at first upon the Tibialis posticus, and then for the 
greater part of its course, on the inttu-osseous membrane close to the tone, surrounded 
by the fibres of the Flexor longus pollicis. It is covered in the upper part of its 
course by the Soieus and deep fascia; beloWy by the Flexor longus pollicis^. 


Plan of the Relations of the Peroneal Artery. 



In front. 



Tibialis posticus. 
Interosseous membrane. 

\ 


Outer side. 

Fibula. 

Flexor longus pollicis. 

/ Peroneal \ 

1 Artery. 1 

iw-tier side. 

Flexor longus pollicis. 


^ 

BeMnd. 

Soieus. 

Deep fascia. 

Flexor longus pollicis. 



Peculiarities in Origin, The peroneal artery may arise three inches below the Popliteus, 
or from the posterior tibial high up, or even from the popliteal. 

Its Size is more frequently increased than diminished ; and then it either reinforces the 
fOBt&nov tibial by its junction with it, or altogether takes the place^ of the posteTit)r tibial 
in the lower pa^'t of tne leg and foot, the latter vessel only existing as A short muscular 
branch. In those rare cases where the peroneal artery is smaller than usuAl, a branch from 
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the posterior tibial supplies its place ; and a branch from the anterior tibial compensates for 
the dixpinished anterior peroneal artery. In one case, the peroneal artery has been found 
entirely wanting. 

The anterior peroneal is sometimes enlarged, and takes the place of the dorsal artery of 
the foot. . 

The peroneal artery, in its course, gives off branches to the Soleus, Tibialk 
poslicus, Flexor longus pollicis, and Peronei muscles, and a nutrient branch to 
the fibula. 

The Anterior Peroncaf, the onlj na^ of the pqr pnea l artery^ pierces 

the interoSB^bus membrane, abo ut two inches above tlie outer malle^iis, to reach 
the fore part of the leg, and passing tertius, to the 

outer ankle, ramifies on the front and outer side of the tarsus, anastomosing with 
the external malleolar and tarsal artoiies. 

The nutrient arUry of the tibia arises from the posterior tibial near its origin, 
and, after supplying a few muscular bi*anches, enters the nutrient canal of that 
bone, which it traverses* obliquely from above downwards. This is the largest 
nutrient artery of bonejn the body. 

The muscular trane/ies of the posterior tibial are distributed "to the Soleus and 
deep muscles along the back of -the leg. 

The co 7 nmu 7 iicatin(/ branch to the pei'onefil runs transversely across the back 
of the tibia, about two inches above its lower end, passing beneath the Flexor 
longus pollicis. 

The^ infernal calcanean are several large arteries, which arise from the pos- 
terior tibial just before its division ; they a.j‘e distributed to the fat and integu- 
ment behind the tendo Achillis and about the heel, and to the muscles on tiie 
inner side of the sole, anastoiiiosiug with the peroneal and internal malU^olar 
arteries. 

The Infernal Plantar Artery (figs. 238, 239), much smaller than the external, 
passes forwards along the inixer side of the foot. It is at first situated above * tlie 
Abductor pollicis, and then between it and the Flexor brevis digitoiaiin, both of 
which it supplies. At the base of tlie first metatarsal bone, where it lias become 
much diminished in size, it passes along the inner border of the great toe, inoscu- 
lating with its digitiil branches. 

The External Plantar Artery^ much larger than the internal, passes obliquely 
outwards and forwards to tlie base of the fiflli metatarsal bone. It then turns 
obliquely inwards to the interval between the bases of the first and second meta- 
tarsal bones, where it anastomoses with the communicating bmnch from the dorsalis 
pedis artery, thus completing the plantar arch. As this artery passes outwards, 
it is at first placed between the oS calcis and Abductor pollicis^ and then between 
the Flexor brevis digitorum and Flexor accessorius ; and as it passes forwai’ds 
to the base of the little toe, it lies more superficially between the Flexor brevis 
digitorum, and Abductor minimi digiti, covered by the deep fascia and integument. 
The remaining portion of the vessel is deeply situated ; it extends from the base 
of^ the metataisal bone of the little toe to the bac^k pai-t of the firat interosseous 
space, and forms the plantar arch ; it is convex forwards, lies upon the Interossei 
muscles, opposite the tan^l ends of the metatarsal bones, and is coveied by tlie 
^ Adductor jxjllicis, the flexor tendons of the toes, and tl^e Lumbricales. 

Branches. The plantar arch, besides distributing numerous branches to the 
muscles, integument, and fasciae in tlie sole, gives off the following branches : 

Posterior perforating. Digital — Anteribu perforating. 

The Posterior Perforating are three small branches, which ascend through the 
bock part of the three outer interosseous spaces, between the heads of the Dorsal 
interossei muscles, and anastomose with the interosseous branches from the meta- 
tarsal arteiy. I 

■ * This refers to the erect position of the body. In the ordinary dissection) the artery is 
than the muaole. 
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The Digital Brmiche^t are four in number, and supply the three outer toes and 
half the sec5ond toe. The Jirat passes outwards from the outer side of the plantar 
arch, and is distributed to the outer side of the little toe, passing in its course 
beneath the Abductor and short Plexor muscles. The second ^ thirds bhA fourth run 
forwards along the metatai’sal spaces, and on arriving at tlie clefts between the toos 
divide into collateral bramhes, which supply the adjacent sides of the three oitter 
toes and the outer side of tlie second.^ At the bifurcation of the toes, each digital 
artery sends upwards, through the fore pai-t of the corresponding metatai'sal space, 
a small branch, which inosculates with the interosseous branches of the metatarsal 
artery. These are the anterior peiforating branches. 

From the arrangement already described of the distribution of the vessels to 
the toes, it will be seen tliat both sides of the three outer toes, and the outei* side 


238. — The Plantar Arterites. 
Superlicial View. 




of the second toe, ai*e supplied bv branches from the plantar arch ; both sides of 
the gi’eat toe, and the inner side of the second, being supplied by the communicating 
branch of the dorsalis pedis. 

Pulmonary Artery. (Fig. 209.)^ 

The pulmonary artery conveys the venous blood from the right side of the heart 
to the lungs.* It is a short wide vessel, about two inches in length, arising from 
the left side jof the base of the ri ght ventricle, in fr ont of the aQrbx, It ascends 
obliquely upwai^s,T)ac1£wai^r^^ the left side, as far as the undei* surface of 
the arch of the aorta, where it divides into two branches of nearly equal size, the 
right and left pulmonary arteries. 

Relations. The f^atg r p^yt ^ o this vessel i s contai ned, together with the 
ascending part of the arch of the aorta, i n tlie pericard ium, being enclosecl with it 
in a tube of serous membrane, continued upwards from the base of the heart, 
and has attached to it, above, the fibrous layer of the 5«iembrane. ?? 

^oats at f u^s tupon the ascending ao rta, and bi^ier up lies in 
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On ^either, gide of its origin is the appendix of the corresponding auricle, and a 
coronary artery; and higher up it pas^s to the left side of the ascending aorte. 

A little to the left of its point of bifurcation, it is connected to the under surface 
of the arch of the aorta by a short fibrous cord, the remains of a vessel peculiar to 
fcejial life, the ductus arteriosus. 

The right pvZmonary artery y longer and larger than , the left, runs horizontally 
outwards, behind the ascending jmrta and ,sui)erior vena cava, to the ^ root of the 
right lung, where it divides into two branches, of which the lower, which is the 
lai'ger, supplies the lower lobe ; the upper giving a branch to the middle lobe. 

The left pulmonary artery^ shorter and somewhat smaller than the right, passes 
liorizontally in front of the descending aorta and left bronchus to the root of the 
left lung, where it divides into two branches for the two lobes. 

The terminal branches of the pulmonary artery will be described with the 
anatomy of the lung. 



Of the Veins. 


Veins arc the vessels which serve to return tlie blood from the capillaries of 
X the different parts of the body to the heart. They consist of two distinct sets 
of vessels, the pulmonary and systemic. 

The Pu huonarff Vein s, unlike other vessels of this kind, cgiifi^uu. 
which they return from the lungs to the left auricle of the heart. 

The Systemic Veins i-eturn the venous ’ blood from the body generally to the 
right auricle of the heart. 

The Portfd Vevriy an appendage to the systemic venous system, is confined to the 
abdominal cjivity, returning the venous blood from tlie viscer-a of digestion, and 
cari-yi ng it to the liver by a single trunk of large size, the tmna poi'Uc , From this 
organ, the same blood is conveyed to the inferior vena cava by means of thci^hepatic 
veins — 

Tho veins, like the arteries, are found in nearly every tissue of the body. They 
commence by minute plexuses which comuiiinicate witli the cajiillaries. The 
branches which have their commencement in these plexuses unite together into 
trunks, and these in their passage towards the lu5art, constantly inci*ease in size 
as they rec^eive branches, and join other veins similar in size to themselves. The 
veins are larger and altogether more numerous than the arteries ; hence, the entire 
capacity of the venous system is much greater than that of the arterial ; the pul- 
monary veins excepted, which do not exceed in capacity the pulmonary artei’ics. 
From the combined are;a of the smaller venous branches being greater than tlie 
main trunks, it results, that the venous system represents a cone, the summit of 
which correspond to tlie heart : its base to the circumfei'enco of the body. In 
form, the veins ai-e not pei-fectly cylind rural like the arteries, tlieir walls being 
collapsed when empty, and the uniformity of their surface being interrupted at 
intervals by slight (rontractioiis, which indicate the existence of valve^ in their 
interior. They usually retain, however, the same •calibre as long as they receive no 
branches. 

The veins communicate very freely with one another, especially in certain regions 
of the body ; and this communication exists between the larger trunks as well as 
lietween the smaller branches. Thus, in the cavity of the cranium, and between 
the veins of the neck, where obstruction would be attended with imminent danger 
to the cerebral venous system, we find that the sinuses and larger veins have 
large and very frequent anastomoses. The same free communication exists between 
the veins throughout the whole extent of the spinal canal, and between the veins 
composing the various venous plexuses in the abdomen and pelvis, as the spermatic, 
uterine, vesical, prostatic, etc. 

^The veins are subdivided into three sets : superficial, vivcep, and sinuses. 

The Superficial or Gtitaneous Vehw are found between the layers of the superficial 
fascia, immediately beneath the integument ; they return the blood from these struc- 
tures and communicate with the deep veins by perforating the deep fascia. 

The Deep Veins accompany the arteries, and are usually enclosed in the same 
sheath with those vessels. In the smaller arteries, as the radial, ulnar, biuchial, 
tihial, peroneal, they exist generally in pairs, one lying on e^lch side of the vessel, 
a.nd are called vence comites. The larger arteries, as the axillary, subclavis^l*. 
popliteal, and femoral, have usually only one accompanying yein. In certsm 
organs of the body, however, the deep veins do not accompany the arterie#; for 
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instance, the veins in the .skull and spinal canal, the hepatic veins in the liver, and 
the largei* veins returning blood from the osseous tissue. 

Simifies are venous channels, which, ^n their structure and mode of distribution, 
differ altogethen from the veins. They are found only in the interior of the skull, 
and are formed by a separation of the layers of the dura mater ; their outer coat 
consisting of fibrous tissue, their inner of an endothelial layer continuous with the 
lining membrane of the veins. 

# Veins have thinner walla than arteries, the difference in thickness being due to 
the small amount of elastic and musculai* tissues which the veins contain. The 
superficial veins usually have thicker coats than the deep veins, and the veins of 
the lower limb are thicker than those of the upper. 

The minute structure of these vessels is described in the Introduction. 

The veins may be arranged into- three groups : — i. Those of the head and neck, 
upper extremity, and thorax, which terminate in the superior vena cava, 2, Those 
of the lower limb, pelvis, and abdomen, which teiminate in the inferior vena cava. 
3. The cardiac veins, which o])(iii directly into the right auricle of the heart. 


Veins of the Head and Neok. 

The veins of the head and neck may be subdivided into three groups : — i. The 
veins of the exterior of the head. 2. The veins of the neck. 3. The veins of the 
di}»loe and interior of the cranium. 

IMic veins of the exterior of the lu?ad ai*e, the 

Faci al . Tern poro-maxillary . 

^rom])oral. Posterior auricular. 

Internal max illary. Occipital. 

The Facial Vein pas«^es obliquely across the side of the face, extending from 
the inner angle of the oibit, downwards und outwards, to the anterior margin of 
the Masseter muscle. It^lies to the outer side of the facial arterv, and is not so 
tortuous as that vessel. It commences at the side of the root of the nose, and is the 
direct continuation of the amjular vein, formed by the junction of the frontal and 
supra- orbital veins. 

^\\id frontal ue/in, commences on the anterior part of the skull, by a venous plexus, 
which communicates with the anterior branches of the temporsfl vein ; the veins 
converge to form a single trunk, which runs downwards near the middle line of the 
forehead parallel with the vein of the opposite side, and unites with it at the root 
of the nose, by a transverse trunk, called the nasal arch. Occasionally, the frontal 
veins join to form a single trunk, which bifurcates at the root of the nose into the 
two angular veins. At the nasal arch the branches diverge, and run along the sides 
of the root of the nose. The frontal vein as it descends upon the forehecUl i*eceives 
the suprar-ovbital, and becomes the angular vein. 

The supra-orbital vein commences on the forehead, communicating with the 
anterior temporal and superior palpebral veins, and runs downwai^ds and inwards, 
beneath the occipito-frontalis muscle, receiving branches from the neighbouring 
structures and joins the frontal vein at the inner angle of the orbit to form the 
angular vein. 

The angular vein formed by the junction of the two preceding vessels runs 
obliquely downwards and outwards on the side of the root of the nose and receives 
the veins of the aJa nasi on its inner side, and the superior palpebial veins on its 
outer side ; it moreover communicates with the ophthalmic vein, which establishes an 
important anastomosis between this vessel and the cavernous sinus. Some small 
veins from the dorsum of the nose terminate in the nasal arch. 

facial vein commences at the inner angle of the orbit, being a ^^tinuation 
of the angular vein. It passes obliquely downwards and outwards, beneath the 
Zj^jfomaticus miyor and minor muscles, descends along the anterior border of the 




f 

and^ the masseteric veins. Below the jaw it receives the submental, the inferior 
palatine, which returns the blood "from the plexus around the tonsil and soft palate ; 
the submaxillary vein, which commences in the eubmaxillary gland ; and, generally, 
the ranine vein. 

The Temporal Vein commences by a minute plexus on the side and vertex of the 
f?kull, which communicates with the frontal vein in front, the corresponding vein 
of the opposite side, and the posterior auricular and occipital veins behind. • Prom 
this network, anterior and posterior branches are formed which unite above the 
zygoma, fonUing the trunk of the vein. This trunk is joined in ^his situation by a 
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large vein, the middle, fenvporal^ which receives the blood from the substance of the 
Temporal muscle and pierces the fascia at the upper border of the zygoma. Tlie 
temporal vein then descends between the external auditory meatus and the condyle 
of the jaw% enters the substance of the parotid gland, and unites with the internal 
maxillary vein, to form the temporo-maxillary. 

Jiranches, The t(^mporal vein receives in its course some parotid veins, an 
articular branch from the articulation of the jaw, anterior auricular veins from the 
external ear, and a vein of large size, the iransr>erse facial^ from, the side of the face. 

The Internal Maxilla, rn Vein is a vessel of considerable size, receiving branches 
which coirespond with those of the internal maxillary artery. Thus it receives the 
middle meningeal veins, the deep temporal, the pterygoid, masseteric, and buccal, 
some palatine veins, and the inferior dental. These branches form a largo plexus, 
the ji1er]f(j()ldy which is jdaced l>ctw^m the Tempoi-al and External pterygoid, and 
partly between the Pterygoid muscles. This ]>lexus communicates very freely with 
tlie facial vein, and witji the cavernous sinus, by branches through the foramen 
Vesslii at the base of the skull. The trunk of the vein then passes backwards,* 
>)ehind the neck of the lower jaw, and unites with the temi>oral vein, forming the 
temporo-rn axillary. 

The Te.jiipin'o- Maxillary Vein, formed by the union of the temporal and internal 
maxillary veins, descends in the subshince of the parotid gland, between the ramus of 
the jaw and the 8t(u*no-mastoid muscle, and divides into two bi iiiiches, one of which 
])asses inwards to join the facial vein, the other is joined by the posterior aiiricular 
vein and becomes external jugular. 

1'he Posterior A'nricidar Vein coiiimences upon the side of the head, by a plexus 
which communicates with the branches of the temporal and occipital veins. Th<^ 
vein descends behind the external ear and joins the temporo-maxillary vein forming 
the external jugular. This vessel receives the stylo-mastoid vein, and some branches 
from' the hack part of the cxteriail ear. 

The Occipital Vein commences at the back part of the vertex of the skull, by a 
plexus in a similar manner, to the other veins. It follows the course of the oceipital 
artery, passing dee|)ly beneath the muscles of the back part of the neck, and 
terminates in the internal jugular, occasionally in theextcaiial jugular. As this vein 
j)jisses aci'oss the mastoid portion of the temporal bone, it receives the mastoid vein, 
which establishes a communication with the lateral sinus. 


Veins of the Neck. 

Thfi veins of the neck, which return the blood from the head and face, aie 

the 

Extei-nal jugulnr. Anterior jugular. 

Posterior external jugular. Internal jugular. 

Vei’tehral. 


The KxieY)uil Juijvlar Vein receives the greater part of the blood from the 
exterior of the cranium and 'deep parts of the face, being formed by the junction of 
dllary and x>os^rioi^aunc^^ It commences in the substance 


a level with the angle of^lie lower jaw, and runs perpen- 
dicularly down the neck, "in the direction of a line drawn ftbm the angle of the jaw 
to the middle of the clavicle. In its course it crosses the Sterno-mastoid muscle, 
and iTins parallel with its posterior border as far as its attachment to the clavicle, 
where it perforates the deep fiuscia, and te niiina tes Jn_^e su bclav ian vein, on the 
iputer side of the internal jugular. In the nec^^it is separated from the Sterno- 
pnastoid by the anterior layer of the deep cervical fascia, and is covered by the 
jPlatysma, the superficial fascia, and the integument. This vein is crossed aboiit its 
^niddle, by the superficial cervical nerve, and its upper half is accpnipanied by the 
auricularis magnus nerve. The external jugular vein varies in size, bearing an 
inverse propoition to that of the other veins of the neck ; it is occasionally double. 
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It is provided with two pairs of valves, the lower pair being placed at its entrance 
into the subclavian vein, the upper pair in most cases about an inch and a half above 
the clavicle. The portion of vein between the two sets of valves is often dilated, 
and is termed the sinus. These valves do not prevent the regurgitation of the blood, 
or the passage of injection from below upwards.* 

Branches. This vein ^eiyes the occipital occasionally, the posterior external 
jugular, and, near its termination, the suprascapular and transverse Yipjns. 

It communicates with the anterior jugular, and, in the substance of the parotid, 
receives a large branch of communication from the internal jugular. 

The Posterior External J'ligular Vein returns the blood from the integument and 
superficial muscles in the upper and back part of the neck, lying between Splenitis 
and Trty^ezius muscles. It runs down the back pai*t of the neck, and oiiens into the 
external jugular just below the middle of its course. 

The Anterior Jugular Veir^ commences^ near. th^. hyoid bone from the convergence 
of several superficial branches from the sub-maxillary region.. It passes down betweeji 
the median line and the anterior border of the Sterno-mastoid, and, at the lower jiart 
of the neck, passes beneath that muscle to open into the termination of the ^xtei iial 
jugular, or into the sul>clavian vein (fig. 247). This vein varies considerably in siz(^, 
bearing almost always an inverse proportion to the external jugular. Most frequently 
there are two anterior jugulars, a right and left ; but occasionally only one. This 
vein receives some laryngeal branches, an<l occasionally an inferior thyroid vein. 
Just above the sternum, the two anterior jugular veins communicate by a ti’ansveiso 
trunk, which receives branches from the inferior thyroid veins. It also communicates 
with the internal jugular. There are no valves in this vein. 

The Internal Jugular Vein collects the blood from the interior of the cranium, 
from the superficial paHs of the face, and from the neck. It i:ammences just 
external to the jugular foramen, in^the base of the skull, being formed by the 
coalescence of the lateral and inferior ^trosal sinuses (fig. 245). At its ^riguT 
it is somewhat dilated, and this dilatation is called the simfs, or gulf, of the intei Tial 
jugular vein. It runs down the side of the neck in a veHical direction, lying at 
first on the outer side of the internal carotid, and then on the outer side of the 
common carotid, and at the root of the neck unites with the subclavian vein, to form 
the vena innominata. The internal jugular vein, at its commencement, lies upon the 
llectus lateralis, behind, and at the outer side of the internal c*arotid, and the eighth 
and ninth pairs of nerves ; lower down, the vein and artery lie upon the same plane, 
the glosso-pharyngeal and hypoglossal nerves passing forwards bt^tween them ; the 
pneumogastric descends between and behind them, ip the same sheath; and the 
spinal accessory passes obliquely outwards, l^hin/1 the vein. ^Ai the root of the 
T»eck the vein of the right side is placed at a litfcle distance from the artery ; on th(», 
left side, it usually crosses at its lower part. The right internal jugular vein crosses 
the first part of the subclavian artery. The vein is of considerable size, but varies 
in diflerent individuals, the left one being usually the smaller. It is provided with 
a pair of valves, which are placed at its point of termination, or fi*om half to three- 
quarters of an inch above it. 

Branches, This vein receives in its course the* facial, lingual, pharyngeal, 
Ruperior and middle thyroid veins, and sometimes the occipital. At its point of 
junction with the branch common to the temporal and facial veins, it becomes greatly 
increased in size. 

The lingual veins commence on the dorsum, sides, and under surface of the 
tongue, and passing backwards, following the course of the lingual arteiy and its 
branches, terminate in the internal jugular. Sometimes the ranine vein joins the 
lingual instead of the facial. 

The pharyngeal vein commences in a minute plexus, the pharyngeal, at the back 

* The student may refer to an interesting paper by Dr. Strutliers, ^ On Jugular Vene- 
section in Asphyxia, Anatomically and Experimentallv Considered, including the Demon- 
stration of Valves in the Veins of the Neck/ in the Edinburgh Medical Journal, for 
November, 1856. 
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part and 8ides of the pharynx, and after receiving meningeiil branches, and the Vidian 
and spheno-palatiue veins, terminates in the internal j ugular. It occasionally opens 
into the fiicial, lingual, or superior thyi'oid vein. 

The siiperior thyroid vein commences in the substance and on the surface of the 
thyroid gland, by blanches corresponding with those of the superior thyroid artei'y^ 
and terminates in the upper part of the internal jugular vein. 

The middle thyroid vein collects the blood fropa the lower part of the lateral lobe 
of the thyroid gland, and being joined by some branches from the larynx and 
trachea, terminates in the lower part of the internal jugular vein. 

' The facial and occipital veins have been described above. 

The Vertebral Vein commences in the occipital region, by numerous small 
branches, from the dGe|i muscles at the ujiper and back pai t of the neck, passes 
outAvards, and enters the foramen in the transvei’se process of the atlas, and 
descends by the side of the vertebral artery, in the canal formed by the ti’ansverso 
}>rocess(»s of the cervical yer*tebra;. Emerging from the foramen in the transverse 
process of the sixth ccrviciil, it terminates at the loot of the neck in the back pai’t 
of the innominnte vein near its origin, its mouth being guarded by a pair of valves. 
On the right side, it crosses tlie tirst part of the subclavian artery. This vein, in the 
lower part of its course, occasionally divides into two branches, one of which emerges 
with the artery at the sixth cervical vertebra : the other escapes through the fora- 
men in the seventh cervical. 

Branches. The vertebml vein receives in its course a vein from the inside of the 
skull through the posterior condyloid foramen, muscular branches from the muscles 
in the pre vertebral region ; dorsi -spinal veins, from the back jmrt of the cervical 
portion of the s]>ine ; meningo-rachidian veins, from the interior of the spinal canal • 
and lastly, the ascending and deep cervical veins. 


Veins of the Diploe. 

The di[doc of ( he cranial bones is channelled in the adult by a number of tortuous 
canals, whicJi are lined by a more or less complete layer of comj^act tissue. 

241. — Veins of the Dijdoii as displayed by the Removal of tiie Outer Table of the Skull. 



The veins they contain are large and capacious, their walls being thin, and formed 
only of epithelium, resting upon a layer of elastic tissue, and they present, at irregular 
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intervals, pouch-like dilatations, or culs de sacy which serve as rescrvoiis for the 
blood. These are the veins of the diploe ; they can only be displayed by removing 
the outer b\ble of the skull. 

In adult life, as long as the cranial bones are distinct and 8ej)arable, these veins 
are confined to the particular bones ; but in old age, when the sutures are united, 
they commanicato with each other, and increase in size. These vessels communicate?, 
in the interior of the cranium, with the meningeal veins, and with the sinuses of the 
dura mater ; and on the exterior of the skidl, with the veins of the pericranium. 
They are divided into the fremtaly which opens into the suj)ra-orbital vein, by an 
aperture at the supra-orbital notch j the anterior te/njwraly which is confined chiefiy 
to the frontal bone, and opens into one of the deep temporal veins, after es(?aping by 
an aperture in the great wing of the sphenoid ; the jnysterior tmiporaly whicli is con- 
fined to the parietal bone, and terminates in the lateral sinus })y an aperture at the 
j)Osterior inferior angle of the parietal bone ; and the occipital, the largest of the four, 
which is confined to the occipital bone, and opens either intp the ocicipiUil vein oi- the 
occipital sinus. 


Okhebral Veins. 

The Cerebral Veins are I'cinarkable for the extreme thinness of their coats, in 
conse(|uence of the muscular tissue in them b€?ing wanting, and for the absence of 
valves. They may l?e divuled into two sets, tlie suj>erficial, which are placed on the 
surface, and the deep veins, whicli occupy the inteiior of the organ. 

The Superjlcial Cerebral Veivs ramify upon tlie surface of the brain, being lodged 
in the sulci, lH?tween the convolutions, a few running across the convolutions. They 
j’eceive In-aiiches from the substance of the brain, and terminate in the sinuses, 
I'hey are named, from the position they occupy, su[>erior, inferior, internal, and 
external. 

The tS9q)crior Cerebral Veins, seven or <?ight in number on eiu^h side, ])ass for- 
wartls and iuvvai-ds towards the gi’eat longitudinal fissure, where they reiteivc the 
i internal cerebral vei/as, whi(*h I'eiurn tlie blood from the convolutions of tlu? fiat 
surface of the corresponding hemisphere^; netir their termination, they become in- 
vested w itli a tubular sheath of the arachnoid membrane, and open into the supeiior 
longitudinal sinus, in the opposite direction to the coui*se of the blood. The external 
cerebral veins, whicli return the blood from the convolutions on the outer surface of 
tlie hemisphere, also open, for the most part, into these veins. 

The Inferior Cerebral Veins are divisible into tliret? sets, from the position they 
occu]>y at the base of the brain; they are namejl AiUerior, Lateral, arfd Aledian 
Inferior C Cerebral Veins, 

The A nterior irferior Cerebt'al Vchis commence on the under surface of the 
anterior lobes of the brain, and terminate in the cavernous sinuses. 

The Lateral hferior Cerebral Veins commence on the under surface of the 
tern per o-sphenoidal lobe, and at the base of tlie brain : they unite to form from thn^e 
to five veins, which open into the lateral sinus from before backwards. One of these 
sometimes opens into the superior petrosal sinus. 

The Median Inferior Cerebral Veins, which are very largo, commence* at the foi*e 
l)ait of the under surface of the cerebrum, and from the convolutions of the posterior^ 
lol)e, and terminate in the straight sinus behind the venae Galeni. 

The Deejy Cerebral, or Ventricular Veins (venae Galeni), ai*e two in number, one 
from the right, the other from the left, ventricle. They are each formed by two 
veins, the vena corporis striati, and the choroid vein. They inn backwards, parallel 
with one another, enclosed within the velum interpositum, and pass out of the brain 
J^t the great transverse fissure, between the posterior cjxtremity, or splerdurn, of tho 
corpus callosum and the tubercula quadrigemina, to enter the straight sinus. The 
two veins usually unite to form one before opening into the straight sinus. 

The vena corporis striati commences in the groove between the corpus striatum 
and thalamus opticus, receives numerotis veins from both of these parts, and unites 

E.F 
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2)art and aides of the pharynx, and after receiving meningeal branches, and the Vidian 
and spheno-palatine veins, terminates in the internal jugular. It occasionally opens 
into the £u:ial, lingual, or superior thyroid vein. 

The superior thyroid vein commences in the substance and on the surface of the 
thyroid gland, by branches corresponding with those of the superior thyroid artei*y, 
and terminates in the upper part of the internal jugular vein. 

The middle thyroid vein collects the blood fropa the lower part of the lateral lobe 
of the th3n"oid gland, and being joined by some branches from the laiynx and 
ti’achea, terminates in the lower part of the internal jugular vein, 

* The facial and occipital veins have been described above. 

The Vertebral Veimx commences in the occipital region, by numerous small 
branches, from the deep muscles at the upper and back pai-t of the neck, passes 
outwards, and enters the foramen in the transverse process of the atlas, and 
descends by the side of the vertebral artery, in the cjmal formed by the transverse 
processes of the cervical yeitebne. Emerging from the foramen in the transverse 
process of the sixth cei’vical, it terminates at the i*oot of the neck in the back part 
of the innominate vein near its origin, its mouth being guarded by a pair of valves. 
On the right side, it crosses the first part of the subclavian artery. This vein, in the 
lower part of its course, occasionally divides into two branches, one of which emerges 
with the arte^i y at the sixth cervical vertebra : the other escapes through the fora- 
men in the seventh cervica.1. 

Branches. The vertebral vein receives in its course a vein from the inside of the 
skull through the posterior condyloid foramen, muscular blanches from the muscles 
in the piovertebral region ; dorsi-spinal veins, from the back jiart of the cervical 
portion of the spine ; meningo-rachidian veins, from the interior of the spinal canal ; 
and lastly, the ascending and deep cervical veins. 


Veins of the Diploe. 

The di[>lo(i of the cninial bones is channelled in the adult by a number of toi‘tuous 
canals, which are lined by a more or less complete layer of com2>act tissue. 

241. — Veins of the Dijdoc as displayed by the Removal of the Outer Table of the Shull. 



The veins they contain are large and capacious, their walls l)6ing thin, and formed 
only of epithelium, resting upon a layer of elastic tissue, and they present, at irregular 
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intervals, ]ix>uch-like dilatations, or cula de sac, which serve as reservous for the 
blood. These are the veins of the diploc : they can only be displayed by removing 
the outer table of the skull. 

In adult life, as long as the cnxnial bones are distinct flind sepai'able, these veins 
are confined to the particular bones ; but in old age, when the sutures are united, 
they communicate with each other, and increase in size. These vessels communicate, 
in the interior of the cranium, with the meningeal veins, and with the sinuses of the 
dura mater ; and on the exterior of the skull, with the veins of the pericranium. 
They are divided into the frontal^ which opens into the supra-orbital vein, by an 
aperture at the supra-orbital notch ; the miterior temporal^ which is confined chiefly' 
to the frontal bone, and opens into one of the deep tempoi’al veins, after escaping by 
an aperture in the great wing of the sphenoid ; th^ posterior temporal^ which is con- 
fined to the parietal bone, and terminates in the lateral sinus by an apertuie at the 
posterior inferior angle of the parietal bone ; and the occipital^ the la»*gost of the foui*, 
which is confined to the occipital bone, and opens either irdp the occipiUil vein or the 
occipital sinus. 


Cerebral Veins. 

The Cerebral Veins are remarkable for the extroinc thinness of their (^oats, in 
conserpience of the miiscmlar tissue in them being wanting, and for the absence of 
valves. They may be divided into two sets, the supei-flcial, which are jdaced on the 
surface, and the deep veins, which occupy the interior of the organ. 

The Superjicial Cerebral Veivs ramify upon the surface of the brain, being lodged 
in the sulci, between the convolutions, a few running across the convolutions. They 
receive branches from the substance of the brain, and terminate* in the sinuses. 
They are named, from the position they occupy, superior, inferioi*, internal, and 
extcjrnal. 

The Superior Cerebral Veins^ seven or eight in number on ciich side, pass for- 
wards and inwards towards the great longitudinal fissure, whei-e they receive the 
uUernal cerebral veins, whi(;h return the blood from the eouvolutions of the flat 
surfiico of the corresponding hemisphere; ne^ir their tonnination, they become in- 
vested w ith a tubular sheath of the arachnoid membrane, and open into the snperioi* 
longitudinal sinus, in the opposite dii^ection to the coui*se of the blood. The external 
cerebral veins, which return the blood from the convolutions on the outer surfiure of 
the hemisphere, also open, for the most pai-t, into these vtdns. 

The Inferior Cerebral Veins are divisible into thret^ sets, from the position tluy 
occupy at tin; base of the brain; they are named Anterior, Lateral, aitd Median 
liifeiior (.cerebral V^eins. 

The Anterior Inferior Cerebral Veins commence on the under surface of the 
antei ior lobes of the brain, and terminate in the cavernous sinuses. 

The Lateral Inferior Cerebral Veins commence on the under surface of the 
temporo-sphenoidol lobe, and at the base of the brain : they unite to form from three 
to five veins, which open into the lateral sinus from before backwards. One of these 
sometimes opens into the superior petrosal sinus. 

The Median Inferior Cerebral Vems, which are very large, commence at the fore 
pai t of the under surface of the cerebrum, and from the convolutions of the ^ 

lobe, and terminate in the straight sinus behind the vense Oaleni. 

The Deep Cerebral, or Ventricnlar Veins (venee Galeni), are two in number, one 
from the right, the other from the left, ventricle. They are each formed by two 
veins, the vena corporis striati, and the choroid vein. They run backwards, parallel 
with one another, enclosed within the velum interpositum, and pass out of the brain 
at the gi'eat transverse fissure, between the posterior extremity, or spkniurn, of the 
rorpus callosum and the tubercula quadrigemina, to enter the straij^t sinus. The 
two veins usually unite to form one before opening into the straightitinns. 

The vena corporis striati commences in the groove between the ^riatum * 

and thalamus opticus, receives numerous veins fx*om both of these pax^s, unites 

" F.P 
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behind the anterior pillar of the fornix with the cjhoroid vein, to form one of the 
vense (raleni. 

The choroid veAn runs along the whole length of the outer border of the choroid 
plexus, receiving veins from the hippocampus mnjor, the foinix and poi*pus callosum, 
and unites, at the anterior extremity of the choroid plexus, with the vein of the 
corpus striatum. 

The Cerebellar Veins occupy the surface of the cerebellum, and are disposed in 
three sets, superior, inferior, and laterjil. The sn'perior pass forwards and inwards, 
acr oss the superior vermiform process, and terminate in the straight sinus 'r some open 
into the veriai Galeni. The inferior cerebellar veins, of large size, run ti*ansversely 
outwards, and terminate by two or three trunks in the lateral sinuses. The lateral 
anterior veins terminate in the superior petrosal sinuses. 


Sinuses of the Duka Mater. 

The sinuses of the dura mater are venous channels, analogous to the veins, their 
outer coat being formed by the dura mater; their inner, by a continuation of the 
lining nienibrane of tlio veins. They ar Q lift men in number, and are divided into two 
se^ : 7 T-x. Those situated at the upper and back part of the skull ; 2 , Those at tlie 
base of the skull. ^Fhe formei- nve the 

Superior longitudinal. Straight sinus. 

Inferior longitudinal. Latexul sinuses. 

Occipital sinuses. 

The Superior Long Uudi) ted Siu/ns occupies the attached margin of the falx 
ceiebri, Oomnauudng at the foramen ca'cuni, through which it cojistaiitly communi- 
cates by a small branch with tluj veins of the nasal fossie, it runs from befoi’e back- 
wards, grooving the inner surface of the frontal, the adjacent margins of the two 
parietal, and the superior division of the ciaicial ridge of the occipital bone, atid ter- 
minates by opening into the torcular Ilerophiii. The sinus is trianguLu* in form, 
narrow in fi ont, and gi fidually increasing in size as it passes bsickwards. Onexixniin- 
ing its inner surface, it presents the? internal openii^s of tlic cerebral^ veins, wdiich 
ruii, forlji(rih(>st j)art, from behind forwartIs7^H^ open chiefly at the back part of 
the sinus, tlieir orifices being concealed by fibrous ar<:X)he ; numerous fibrous bands 
{chordic WijlUsii) are also seen, Avliich extend transverscjly across the inferior angle of 
the sinus ; and lastly, some small** wliitc^, projecting bodies, the glamhdm J\icchioni, 
(This sinus receives the superior cerclxral veins, nuniei’ons veins from the di]>lo(i and 
'dura mater, and, at the posterior extremity of the Siigittal suture, veins from the 
pericranium, which pass through the paric^ial foramcm. 

The point where the superior longitudinal and lateral sinuses are continuous 
is called the coujhience of the mmtseSy or th(j tor calar Herophi lL It presents a 
considerable dilatation ot very irregular foi’m, aii3 is the point of meeting of 
the su[>eripiLjQiig:it the two laUa*al, the twcToccq^al, and the 

straiglit. ^ 

Slnus^ more correctly descriVxed xis the inferior longi- 
tudinal vein, is contained, in the posterior part of the free margin of the falx cerebri. 
It is of a circular form, increases in size as it passes backwards, and termi nates in the 
s ^aight sinus. It i-oceives several veins from the falx cerebri, and occasioiiaJiyiTTcw 
from the flat surface of the hemispheres. 

The Straight Sinus is situated ^t the line of junction of th e falx cereb rL JKith 
tontor^EOji^ It is triangular in form, increases ih size asTT proceeds backwards, and 
runs ‘oSU^ely downwards and backwards from the termination of the inferior longi- 
tudinal sinus t5 the torcular Herophili. Besides the inferior longitudinaL .sinus, 
it receiicgs the vegJ 0 B.jQ:aleni, the inferior m edian ^gerebral veins, and the supgrior 
cerebel ^r. A. few transverse bands cross its integer. 
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Latera l are of large size, and aro , in lihf 

th® They commeiW^ and passing 

liofizbntally outwards fo the ba^ pfTEep(^o^j)Q^;tj^ of the temporal bone, purvp^ 
downwafds au^.^ pii each side jto reach the |ugula£jfo|>rmen, w j[ |ere the y 

iermifilite in the internal juguli^K.,y|gii;^ Each sinus i;;^este in.its , course, upon the inner 
surface 6T|Eo[oocipital, the posterior inferior of the parietal, the mastoid j^i^pn 
of the temporal, and on the occi^IaT a^iin ju^st^ before its termination. TKSe siniuses 
are frequently of unequal size, andTEey "increase in size as they proceed from behind 
forwards. The horizontal portion is ^of a triangular form, the curved portion semi- 
cylindrical ; their inner surface is smooth, and not crt>ssed by the fibi ons bands found 
in the other sinuses. Thejse sinuses at theh^ comnimicemmit .^recei ve h lp^d 
superior loii^itudi^a^ th e straight, and the occipital sinuses ; they recidye tlieblgpd from 
the superior pe^pstil f^iuusos at the Inise of the petrous portion of the temporal bone, - 
and they unite with the inferior petrosal ^ c:^tjfe^nal the jugular forauien, 

to form tlie internal j pgiilar veip (fig. 245). They comnuwiicate with the veins 7>f 
the pericranium by means of the mastoid and posterior condyloid veins, and they 


242, — Vertical Section of the Skull, showing the Sinuses of the I)iira Mater. 
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receive tlie lateral inferior cerebi-al and inferior cerebt41ar veins, Jind some veins from 
the diploic 

The ihciplfal are the smallest of the cranial sinuses, TJiey are usually two in 
uimilxu*, and situated in the attached inaru:iii of ilje falx cer^ They comiiKmeii 

l>y several small veins around the posterior margin of tlie foramen luagtnim, wliich 
cornuiunieaie with the posterior spirifil veins, and terminate by sej[jai‘aie openings 
(sometimes by a single aperture) in the torcular Herophili, 

The sinuses at the base of the skidl are the 

• 

Cavernous. Inferior petrosal. 

Circular. Superior petrosal. 

' Ti‘ansverse. 

The Caverno us Sinuses are named from their presenting a reticulated structure. 
They are two in number,. of large size, and placed one on each side aftiln. 

T urcicaw exte nding fr oipi finsiirn^ tlie ap^ of t he pettmis portion of 

t emporal bo ne ; they rec eive anterioriv QpMWm layein througlilsfi^? 
hsbure, and com municate beh in d wit h tlifiL pgtrOBal jtmua^ and w ith eacfc by 

■FF2 
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the cy cular and traii a^^rsejsinus^^^ On i^ he inner jgaJJL of fiOfib in fonn^ the 

internal carotid arterj% accompanied by filanientsT of the^ p^otidv.pli^us and by the 
sixth nerveT and gn its outer waJl, the thirdjjfpurthji. ^ These 

parts are separated from'TEeTKlood flowing along the sinus by the lining membrane, 
which is continuous with the inner* coat of the veins. The cavity of the sinus, which 

243. — plan showing the Relative Position of the Structures in the Right Cavernous Sinus, 

Viewed from lieliind. 



is larger behind tlian in front, is intersected by filaments of fibrous tissue and small 
vessels. The cavernous sinuses receive the inferior anterior cerebral veins; they 
communicate with tlie lateral sinuses by means of the superior and inferior petrosal, 
and with the fixei al vein through the ophthalmic. 

The opiit/myd<^.h hxrge vein, whicdi connects the angular ve in at t he inner angle 
of the orbit with the cavcnmnus. sinus ; it pursues the same course as the ophthalmic 


244. — The Sinuses at the Base of the Skull. 



Mmstoid V!fo 


artery, and i;^eives branches corresponding to those derived from that vessel. 
Forming a shdad single trunk, it passes through the inner extremity of the sphenoidal 
fissure, and 'terminatci^ in the cavernous sinus. 

The C%r ^dar Sinus com plete ly surrounds the p ituitay body, and communicates 
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on each side with the cavernous sinus. Its posterior half is larger than the anterior ; 
and in old age it is more capacious than at an early period of life. It receives veins 
from the pituitary body, and from the adjacent bone and dura mater. 

The Inferiar Eetroml SmmjB situated in the groove formed .bjg .the iangtion of 
the in ferio^lhQ;:der of the tcnii)oral with thejjyaaite 
of th e occipita L^ It corarnences in front at the termjlpg^ion of the wvernons sinus, 
and behind joins the lateral sinus, aib {lie jugular foramen, forming the internal Jugular 
vein. 

The junction of the two sinuses takes place at the lower border of, or just external 
to, the jugular foramen. The exact r elation of t he par ts to one another in the fora- 
men is iiB follows : the infe rior petip^ F ^ni isTm and is directed obliquely 

downwafSfs and backwards"; the l ateral sinus is situated at the back part of the fora- 
men, and betwee n the two is t he eighth The junctionoirihe sinuses 

245. — Relation of Structures in Jugular F(ti*amen. 



takes place external to the nerves, so that these latter lie a little internal to the 
venous channels in the foramen. (See fig. 245.) These sinuses are semi-cylindrical 
in fonn. • ^ 

The Transverse Sinus is placed transv er sely across the ^fore part of tlie 
process nf th ^ bone serving to connect the *two inferior petrosal and 

cavern^B sinuses. A second is occasionally found just in front of the foramen 
magnum. 

The Stipertor Petrosal Sinus is situated along the upper border of the petrous 
portion of the temporal bone, in the front part of the attached margin of the ten- 
torium, It is small and narrow, and co nnects toge ther, the ^^vemous and lateral 
RiTiiipoa It receives a cerebellar vein {anterior latefrS^^'^eSeUar^ Ifom 

the anterior border of the cerebellum, a vein from the intemal eai*, and soznetimes a 
cerebral vein {inferior lateral cerehraTf {voxsi the under part of the middle lobe. 
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VEINS OF THE UPPER EXTREMITY. 
The veins of the upper extremity are divided 


246 . — The S uperficial Veins of the 
Upper Extremity* 


into two sets, sui:)erficial and deep. 

The Superficial Veins are placed immediately 
beneath the integument between the two layers 
of su{>erficial fascia; they comm once in the hand 
chiefly on its dorsal aspect, where they form a 
more or less complete ai'ch, 

llie Deep Veins ac(?ompany the ai*tories, and 
constitute the vena; comites of those vessels. 

Both sets of vessels are provided with valves 
which are more numerous in the deep than in 
tlie superficial. • 

The su})erficial veins of 1,1 le upper extremity 
are tlie 

Anterior ulnar. Median basilic. 

Post(*rior ulnar. Median cephalic. 

Ttadial. Basilic. 

Median. Cephalic. 

The Anterior Ulnar Vein commences on tlie 
anterior surfacic of the ulnar side of the hand 
and wrist, and ascends along the inner side of 
the fore-arm to the bend of the elbow, whores 
it joins with the posterior ulnar vein to form 
the common ulnar. It (communicates with 
brandies of the median vein in front, and with 
the posterior ulnar behind. 

Hie Posterior Ulnar Vein (commences on the 
posterior surface of the ulnar sidt5 of the liand, 
and from the vein of the little finger {ve7ia 
sal'catella^ situated over tlie fourth metacarpal 
space. It runs on the jKisterior surface of the 
ulnar sido of the fore-arm, and just below the 
elbow unites with the anterior Mlnar vein to 
form the common ulnar. 

Tlie Radial Vein commences from the doi’Sal 
surface of the thumli, index finger, and radial 
side of the hand, by biunches communicating 
with the vena salvatella, and forming by their 
union a lai*ge vessel, which ascends along the 
radial side of the fore-arm, and receives numer- 
ous brjincihes from both its sui-faces. At the 
Ixuid of the elbow it receives the median cejihalic, 
when it becomes the ceplvilic vein. 

The Median Vein (jolleets the blood from the 
superficial structures on the palmar surface of 
the hand and middle lino of the fore-arm, com- 
municating with the anterior ulnar and radial 
veins. At the bend of the elbow, it receives 
a branch of communication from the deep veins, 
accompanying the biachial artery, and divides 



into two l:^ranches, the median cephalic and median basilic, which diverge from each 
other as they ascend. 
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The M^ian Cephalic, ufmally the smaller of the two, passes outwards in the 
groove bet\^n the Supinator longus and Biceps muscles, and joins with the 
radial to foiro the c ephalic vein. The branches of the external cutaneous nerve pass 
ladiind tliis vessel. 

The Median Basilic ve in passes obliquely inwards, in the groove between the 
Biceps an^ Pronator radii teres, and ioins the common ulnar to form the basilic. 
This vein passes in front of the brachial arteryTn om which it is separated by a 
hbi'Ous expansion {the hicijntal f<i8cia) which is given off from the tendon of the 
Biceps to the fascia covering the Flexor muscles of the fore-arm* Filaments of the 
internal cutaneous nerve pass in front as well as behind this vessel.* 

The Basilic is a vein of considerable size, formed by the coalescence of the common 
ulnar vein with the median Uusilic. It passes upwards along the inner side of the 
Biceps muscle, pierces the deep fascia a little below the middle of the arm, and 
ascends in the course of the brachial artery, terminating either in one of the venie 
comitcs of that vessel, or in the axillary vein. 

The Cephalic Vein courses along the outer border of the Biceps muscle, to the 
u}>por third of the arm ; it then passes in the interval l>otween the Pectoralis major 
and Deltoid muscles, accompanied by the descending biunch of the acromial-tho- 
racic arteiy and the upper external cutaneous branch of the muscnlo-spiral nerve, 
pi(irces the costo-coracoid membrane, and terminates in tlie axillary vein just below 
tli(^ clavicle. This vein is occasionally connected with the external jugular or sub- 
clavian, by a branch whicdi passes from it upwards in front of the clavicle. 

The Beep Vei?is of the upper extremift/ follow the course of the arteries, forming 
their veiiie comites. They are generally two in number, one lying on each side of 
the corresponding artery, and they are connected at intervals by short transverse 
branches. 

There are two digital veins, aecomj)anying each artery along the sidtss of the 
fingers ; these, uniting at their base, pass along the inUrosseous spaces in the palm, 
and terminate in the two superficial palmar veins. Branches from these vessels 
on the radial aide of the hand accompany the siiperficialis volfe, and on the ulnar 
side terminate in the deep ulnar veins. The deep ulnar veins, as they pass in 
front of the wi'ist, communicate with the interosseous and superficial veins, and, 
at the elbow, unite with the deep radial veins, to foi’m the vcma? comites of the 
bi'achial artery. 

The Interosseous Veins accompany the anterior and posterior interosseous arteries. 
The anterior interosseous veins commence in front t)f the wrist, where* they (com- 
municate with the deej) radial and ulnar veins ; at th(^ upper part of the fore-arm 
thi'y receive the posterior interosseous veins, and tei’iniiiato in the venie comites of 
the ulnar artery. 

The Beep Palmar Veins accompany the deep j)almar arch ; being formed by 
blanches which accompany the ramifications of that vessel. They communicate 
with the superficial palmar veins at the inner sid(3 of the liand ; and on the outer 
side terminate in the venae comites of the radial artery. At the wrist, thcjy receive 
a dorsiil and a palmar branch from the thumb, and unite with the deep radial veins. 
Accompanying the radial artery, these vessels terminate in the venae comites of the 
l)rachial artery. 

The Brachial Veins are placed one on e^ich side of the brachial arteiy, receivingii 
branches corresponding with those given off from that vessel ; at the lower margin 
of the axilla they unite wuth the basilic? to form the axillary vein. 

The deep veins have numerous anastomoses, not only with each other, but also 
with the superficial veins. 

* Cruveilhier says: ^Numerous varieties are observed in the disposition of the veins 
of the elbow ; sometimes the common median vein is wanting ; but in those cases, its two 
branches of bifurcation are furnished by the radial vein, and the cephalic is almost always 
in a rudimentary condition. In other cases, only two veins are found the bend of the 
elbow, the radial and ulnar^ which are continuous, without any demarc^tioii, with the 
cephalic and basilic.’ 
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The A^xillary Vein is of hirge size and formed by the continuation upwards 
of the basilic vein. It commences at the lower part of the axillary space, increases 
in size as it a^nds, by receiving branches corresponding with those of the axillary 
aiiiery, and terminates immediately baaeath the clavicle at the outer margin of the 
first rib, where it becomes the subclavian vein. This vessel is covered in front by 
the Pectoral mnsciles and costo-coracoid membrane, and lies on the thoracic side of 
the axillary artery. Opposite the Subscapu laris, it is joined by a large vein, formed 
by the junction of the vence comites of 4 ihe brachial ; and near its termination it 
receives the cephalic vein. This vein is provided with a pair of valves, opposite the 
lower border of the Subscapularis muscle; valves are also found at the termination 
of the cephalic and subscapular veins. 

The Subclavian Vein, the continuation of the axillary, extends from the outer 
margin of the first rib to the inner end of the sterno-clavicular articulation, where it, 
unites with the internal jugular, to form the vena innominata. It is in relation, 
in front, with the clavi^rle and Subclavius muscle ;* l)ehind, with the subc^lavian 
artery, from which it is separated internally by the Scalenus anticus and phrenic 
nerve. Below, it rests in a depression on the first rib and upon the pleura. Above, 
it is covered by the cervical fascia nnd integument. 

The subclavian vein oc(?asionally rises in the neck to a level with the third part 
of the subclavian artery, and in two instances has been seen passing with this vessel 
behind the Scjilenus anticus. This vessel is usually provided with valves about an 
inch from its termination in the innominate, just external to the entrance of the 
external jugular vein. 

Jhanches. It receives the external and anterior jugular veins and a small branch 
from the cephalic, outside the Scalenus; and on the inner side of tliat muscle, the 
internal jugular vein. 

Tlie Ven^ Innominat.® or Brachio-Cephalic Veins (fig. 247) are two largo 
trunks, placed one on each side of the root of the neck, and formed by the unmn of 
the i nternal jug ular and subclavian veins of the corresponding side. 

The Rufht Vena fi}nominata is a shori vessel, about an inch' and a half in length, 
which commences at the in ner end of th e clavicle, and, passing almost vertically 
d ownw ards, joins with the left vena innominatajust below the cartilage of^ the fii'st 
11b close to the right ISordeF^ the Sterimm, to form the superior veniTTja vaT ’"Tt 1 ies 
superficial and external to the arteria innominata ; on its r igh t side the pjeura is 
iiife^osed betweeW it and the apex’oE"SEe ,luug. This vem, at the angle of junction 
of the internal jugular with the subclavian, receives the right vej^bral vein, and 
right lymphatic duct ; arid, lower down, the right internal mammary, right inferior . 
thyroid, aiicT tight’ siiperior intercostal veins. 

The Left Verna Innominata^ about th ree inche s in length, and larger th an the 
right, passes obliquely from left to right across the upper and front part of the chest, 
to unite with its fellow of the opposite side, forming the superior vena cava. It is 
in inj fi’Qjit . with the sternal end of the clavicle, the stemo-clavicular 

articulation, and the fii’st piece’^of J^he sternum. 7 rom which it is^sepafafecT 'by 
the Sterno-hyoid and SteFuQ-tliyroid muscles, the thym us glan d or its remains, and 
some loose areoTar tissue. B^ind, it lies across the roots of the three large arteries 
arising from the arch of the aortic This vesi^l is” vertebral, left 

inferior thyroid, left internal mammaiy, and the left superior intercostal veins, and 
occasionally some thymic' aiSd pericardiac veins. Thet^ST are noT valves in the 
venm innominatie. 

Peculimnties, Sometimes the innominate veins open separately into the right auricle ; 
in such cases the right vein takes the ordinary course of the superior vena cava, but 
the left vein, after communicating by a sinall branch with the right one, passes in front of 
the loot of the left lung, and turning to the hack of the heart, receives the cardiac veins, and 
terminates in the back of the right auricle. This occasional condition of the veins in the 
' ^ult, is a r^ttlar one in the feetus at an early period, and the two vessels are persistent 
? in birds mammalia. The subsequent changes which take place in these yessels are 

The communicating branch between the two trunks enlarges and forms the 
litturis left innominate vein; the remaining part of the left trunk is obliterated as far as 
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24;^. — The Veiife Carte and Azygos Veins, 
with their Formative Branches. 


the heart, where it remains 
pervious, and forids the^ coro- 
nary sinus ; a remnant of the 
obliterated vessel is seen in 



adult life as a fibrous band 

1 )aasing along the back of the 
eft auricle and in front of the 
root of the left lung, called 
by Mr. Marshall the vestigial 
fold of the pericardium. 

The internal mammary 
vemSy two in number to 
etich artery, follow the 
course of that vessel, and 
receive bi*anches corre- 
sponding with those de- 
rived from it. The two 
veins of each side unite 
into a single trunk, which 
terminates in the innomi- 
nate vein. 

The inferior thyroid 
veins, two, frequently three 
or four in number, arise iii 
the venous plexus on the 
thyroid body, communicat- 
ing with the middle and 
superior thyroid veins. The 
left one descends in front 
of the trivchea, behind the 
Sterno-thyroid muscles, 
communicating with its 
ftdlow by ti*ansvei*se 
branches, and terminates 
in the left vena innomi- 
nata. The right one, which 
is placed a little to the 
right of the median line, 
opens into the •right vena 
innominata, just at its 
junction with the superior 
cava. These veins receive 
tracheal and inferior laryn- 
geal branches, ' and are 
provided with valves at 
their termination in the 
innominate veins. 

The Superior Intei% 
cosbil Veins leturn the 
blood from the upper in- 
tercostal spaces. 

The right superior in- 
tercostaly much smaller than 
the left, closely corresponds 
with the superior inter- 
costal artery, receiving the 


blood from the first, or first and second intercostal spaces, and terminates in the right 


vena iniiominata. Sometimes it passes down, and opens into the vei^a azygos^hsi^or. 
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The left euperior intercostal is always larger than the right, but varies in size in 
different subjects, being small when the left upper azygos vein is large, and vice versd. 
It is usually formed by branches from the two or three upper intercostal spaces, and, 
passing across the arch of the aorta, terminates in the left vena iniiominata^ The left 
bronchial vein opens into it. 

TVift aiTPv.p^Tna„VTCKA Hava receives the blood which is conveyed to the heart from 
the whole of the upper half of the body. It is a short trunk, varj^ing from two inches 
and. a half to three inches in length, formed by the junction of the two vense innomi- 
natce. It commences immediately below the cartilage of the fir*st rib close to the 
stei'num on the right side, and descending vertically, enters the pericardium about 
an inch and a half above the heart, and terminates in the upper part of the right 
auricle. In its course, it describes a slight curve, the convexity of which is turned 
to the right side. 

Jielatiom. In fronts with the pericardium and process of cervical fascht which is 
confffiuous"^th it, this sepaiates it from the thymus gland, and from the sternum ; 
hehind^ with the root of the right lung. On its riyht side^ with the phrenic nerve 
and right pleura ; on its l(ft side, with the ascending }>art of the aorta. The portion 
contained within the pericardium is covered by the serous layer of that membrane, 
in its anterior three-fourths. It receives the vena azygos major, just before it enters 
the pericardium, and several small Veins fi*om the pericardium and parts in the 
mediastinum. The superior vena cava has no valves. 

T he Azygos VKiNs^c o miect togethei* th^ superior a-nd infeii or venfe cavm, supply- 
ing the place of those vessels in the part of the chest which is occupied by tlie luiarl. 

The larger, or right azygos vehi, commences opposite t he fi rst or^second lumbar 
vertebra, by a braiidi from the right lumbar veins {tfie ascending lumbar ) ; sometimes 
by a branch from the right renal vein, or fi'om the inferior vena cava. It enters the 
thorax through the aortic opening in the Diaphragm, and passes along fho right side 
of the vertebral column AbiTd. dorsa l vertebr a, where it arches forward over 

the root of the right lung, and terminates in the superior vena cava, just before that 
vessel enters the pericardium. Whilst passing through the dortic opening of the 
Diaphragm, it lies with the thoracic duct on the right side of the aorta; and in the 
thorax, it lies upon the intercostal arteries, on the right side of the aorta and thoracic 
duct, in the posterior mediastinum. 

Branches, It receives nine or ten lower iDtercostal veins of .t he right side, the 
minor. severaL-OJSophageal, mediastinal, and verteV)ral veins ; nc^ar its 
termination, the^rl ^t br onchial vein ; and is occasionally connected with the right 
superior intercostal vein. ^ A tew imperfect valves are found in this vein ; but its 
branches a*i*e provided with complete valves. 

The intercostal veins on the left side, below the two or three upper intercosbil 
spaces, usually form two trunks, named the left lower, and t h e left upper, azyi£ Qa.jg£sins. 

The . left or smaller azifgos vein^ commences in the lumbar region, by a 

branch from one of the lumbar veins {eisceudhtg lumbar)^ or from the left renal. It 
ptrsses into the thorax, through the left crus of the Diaphragm, and ascending on the 
left side of the spine, as high as the sixth or seventh dorsal vertebra, passes across 
the column, behind the aorta and thoracic duct, to terminate in the right azygos 
vein. It receives the four or five lower intercostal veins of the left side, and some 
I msophageal and mediastinal veins. 

'nppe^ a.Tiygns vein varies according to the size of the left superior inter- 
costal. It receives veins from the intercostal spaces between the left superior inter- 
costal vein, and highest branch of the left lower azygos. They are usually two or 
three in number, and join to form a trunk which ends in the right azygos vein, or 
in the left lower ascygos. When this vein is small, or altogether wanting, the left 
superior intercostal vein will extend as low as the fifth or sixth intercostal space.* 

* For an account of the arrangement of the Azygos and superior intercostal veins in a 
number of consecutive cases from the same dissecting-room, see a paper hy Mr. B, G. Morison, 
iimurn, of Anat, and PAy$, vol. xiii. p. 346. The most important ditference between his 
4^ACription and that in the text, is that he always found two superior intercostal veins on 
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The hrowhial veins return the blood from the substance of the lungs ; that of the 
right side opens into the vena azygos major, near its termination ; that of the left 
side, into the left superior intercostal vein. 


The Spinal Veins. 

The numerous venous j^lexuses placed upon and within the spine may be arranged 
into four sets. 

1. Those placed on the exterior of the spinal column (the dorsi-spinnl veins). 

2. Those situated in the interior of the spinal canal, between the vertebrae and 
the theca vertebralis {wenhigo-rackiclian veins). 

3. The veins of the bodies of the vertebrie {vence basis vertehrarmn). 

4. The veins of the spinal cord {medullv-spinaiy 

T. The Dorsi-Spinal Veins commence by small branehes, which n^ceive their 
blood from the integument of the back of the spine, and from the muscles in the 
vcu'tebral grooves. They form a compliciited network, which surrounds the spinous 
processes, thc^ laminm, and the transverse and articular processes of all the vertebra;. 
At the bases of the transverse processes, they communicate, by means of ascending 
mid descending branches, with the veins surrounding the contiguous vertebroe, and 
they join with the veins in the spinal canal by branches which perforate the liga- 
menta subflava. Other branches pass obliquely forwards, between the transvei*so 
processes, and communicate with the intra-spinal veins throitgh the intervertebiul 
foramina. They terminate by joining the vertebral veins in the neck, the intercostal 
veins in the thorax, and the lumbar and sacral veins, in the loins and pelvis. 

2. The principal veins contained in the spinal canal ai'e situated between the 
theca vertebralis and the vertebrae. They consist of two longitudinal plexuses, one 
of whicli runs along the posterior surface of the bodies of the vertebrje throughout 
the entire length of the spinal canal {anterior longitudhial spinal veins), receiving the 
veins belonging to , the bodies of the vertebra? {venai basis Vert ehr arum). The othei* 
plexus {posterior longitudinal spinal r^eins) is placed on the inner or anterior sui*face 
of the lamiiijc of the vertebroe, and extends also along the entire length of the spinal 
canal. 

The Anterior Longitudinal Spinal Veins consist of two large, tortuous, venous 
canals, whicdi extend along the whole length of the vertebral column, frotn the fora- 
men magnum to the base of the coccyx, being placed one on each side of the postei’ior 
surface of the bodies of the vertebra;, external to the posterior common ligament. 
Those veins communicate together opposite each vtjrtebra, by transverse trunks, which 
pass beneath the ligament, and receive the lai^ venee basis vertebrarUra, from the 
interior of the body of each vertebra. The anterior longitudinal spinal veins are 
least developed in the cervio^xl and sacral regions. They are not of uniform size 
throughout, being alternately enlarged and constricted. At the intervertebral fora- 
mina, they communicate with the dorsi-spinal veins, and with the vertebral veins in 
the neck, with the intercostal veins in the dorsal region, and with the lumbar and 
sacral veins in the corresponding regions. 

The Posterior Longitudinal Spinal Veins, smaller than the anterior, are situated 
one on either side, between the inner surface of the lamina? and the theca vertebralis!* 
They communicate (like the anterioi’), opposite each vertebia, by transverse trunks ; 
and with the anterior longitudimil veins, by lateral transverse branches, which pass^ 
from behind forwards. These veins, by branches which perforate the ligamentii sub- 
flava, join with the dorsi-spinal veins. Finally they converge to the intervertebral 
foramina, through which they pass and join the vertebral, intercostal, lumbar, and 
sacral veins. 

3. The Veins of the Bodies of the Vertehree {vence basis vertehrarum) emerge from 

lioth sides ; the vein from the first space being separate, and joining the corresponding innomi- 
nate vein. The lower (and larger) superior intercostal vein he describes as opening into the 
Azygos on the right and innominate on the left side. 
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the foramina on their posterior surface, and join the transverse trunk connecting the 
anterior longitudinal spinal veins. They are contained in large tortuous channels, in 
the substance of the bones, similar in every respect to those found in the diploe of the 
cranial bones. These canals lie parallel to the upper and lower surface of the bones. 
They commence by small openings on the front and sides of the boclios of the vertebrae, 

248. — Transverse Section of a Dorsal Vertebra, showing the Spinal Veins. 



through which communicating branches from the veins external to the bone pass into 
its substance, and converge to the ))rincipal canal, which is sometimes double towards 
its posterior part. They become greatly developed in advanced age. 

4. The Veim of the Spinal Cord (meduUi-f^pinal) consist of a minute tortuous 
venous plexus which covers the entire surface of the cord, being situated between the 
pia mater and arachnoid. These vessels emerge chiefly from the posterior median 

249 — Vertical Section of two Dorsal Vertebree, showing the Spinal Veins. 



furrow, and are largest in the lumbar region. Near the base of the skull they unite, 
and form two or three small trunks, which communicate with the vertebral veins, 
and then terminate in the inferior cerebellar veins, or in the petrosal sinuses. Each 
of the spinal nerves is accompanied by a branch as far as the intervertebral foramina, 
where they join the other veins from the spinal canal. 

There are no valves in the spinal veins. 
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VEINS OF THE LOWER EXTREMITY. 


The veins of the lower extremity are subdivided, like those of the upper, into 
two sets, superficial and deep ; the superficial veins being placed beneath the integu- 


250. — The Internal or Long 
SHphenoLis Vein and its Branches. 


ment, between the two layers of superficial fascia ; 
the deep veins accompanying the arteries, and form- 
ing the vena^ comites of those vessels. Both sets of 



veins are provided with valves, which are more 
numerous in the deep than in the superficial set. 
Thase valves ai’e also more numerous in the lower 
than in the upper limb. 

The Superficial Veins of the lower exti’emity are 
the intei‘nal or long sapheijous, and the external or 
short sajihenous. 

On the dorsum of the foot is a venous arch, situ- 
ated in the superficial strufctures over the anterior 
extremities of the metataiml bones. It has its con- 
vexity directed forwards and receives digitel branches 
from the upper surface of the toes ; at its concavity 
it is joined by numerous small branches which form 
a plexus on the dorsum of the foot. The arch ter- 
minates internally in the long saphenous, externally 
in the short saphenous vein. 

^The internal OT long 8 aj}henou 8 vein (fig. 250) com- 
mences at the inner side of the arch on the dorsum 
of the foot ; it ascends in front of the inner malleo- 
lus, and al6ng the inner side of the leg, behind the 
inner margin of the tibia, accompanied by the inter- 
nal saj^henous nerve. At the knee, it passes back- 
wiiids behind the inner condyle of the femur, 
ascends along the inside of the thigh, and, passing 
through the stiphenous opening in the fascia lata, 
terminates in the femoral vein about an inch and a 
half below Poupart’s ligament. This vein receives 
in its coui’so cutaneous branches from the leg and 
thigli, and at the^ saphenous opening tlie*snperticial 
epigastric, superficial circumflex iliac, and external 
pudic veins. ’^Die veins from the inner and back 
part of the thigh frequently unite to form a large 
vessel, which enters the main trunk near the saph- 
enous opening ; and sometimes those on the outer 
side of the thigh join to form a large branch ; so that 
ocjciusionally three large veins are seen converging 
from different parts of the thigh towards the saph- 
enous opening. The internal saphenous vein com-’^ 
municates in the foot with the internal plantar vein ; 
in the leg, with the posterior tibial veins, by branches 
which perforate the tibial origin of the Soleus mus- 
cle, and also with the anterior tibial veins j at the 
knee, with the articular veins ; in the thigh, with 
the femoral vein by one or more branches. The 
valves in this vein vary from two to six in number ; 
they are more numerous in the thigh than in the 
leg. 

The external or short saphenous 251) 
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commences at the outer side of the arch on the dorsum of the foot ; it ascends behind 
the outer malleolus, and along the outer border of the tendo Achillis, across which it 
passes at an acute angle to reach the middle lino of the posterior aspect of the leg. 
Passing directly upwards, it perforates the deep hiscia in the lower pai*t of the pop- 
liteal space, and terminates in the popliteal vein, between the heads of the Gai^ro- 
cnemius muscle.* It is accompanied by the external saphenous nerve. It receives 
numerous large branches from the back part of the leg, and communicates with the 
deep veins on the dorsum of the foot, and behind 

the outer malleolus. This vein has a variable 251. Externa^or Short Saphenous 
number of valves, from three to nine (Gay), one of 
which is always found near its termination in the 
popliteiil vein. 

The Deep Veins of the lower extremity accom. 
pany the arteries and their brantjhes, and are called 
the ve'ffwe coniites of those ^vessels. 

The external and internal plantar veins unite 
to form the postei-ior tibial. They accompany the 
posterior tibhil aitery, and are joined by the 
peroneal veins. 

The anterior tihial veins are formed by a con- 
tinuation upwards of the venaj comites of the dor-’ 
salis pedis artery. They p^iss through the aperture 
in the interosseous membrane at the upper part 
of the leg, and form, by their junction with the 
posterior tibial, the popliteiil vein. 

The valves in the deep veins are very numerous. 

The PorniTEAL Vein is formed by the junction 
of the ven^e comites of the anterior and posterior 
tibial vessels; it ascends through thcr jmpliteal 
space to the tendinous aperture in the Adductor 
magnus, where it becomes the ffemoral vein. In 
the lower part of its course, it is placed iiitei*nal 
to the arfery; between the heads of the Gastro- 
cnemius, it is superficial to that vessel ; but above 
the knee-joint, it is close to its outer side. It 
receives the surul veins from the Gjistrocneiiiius 
muscle, the articular veins, and the external 
saphenous.* The valves in this vein are usually 
four in number. 

The EEMOHATi Vein accompanies the femoral 
artery through the uj)i)er two-thirds of the thigh. 

In the lower part of its ccurse, it lies ex;teiTial to 
the artery ; higlier up, it is behind it ; and Ix^noiiili 
Poupart’tt ligament, it lies to its inner side, and on 
the same plane. It receives numerous muscular branches ; the profunda femoris 
joins it neair its termination, and about an inch and a half below Poupart s ligament 
i-the internal saphenous vein. The valves in this vein are four or five in number. 

The External Iliac Vein commences at the termination of the femora], beneath 
the cruiul arch, and passing upwards along the brim of the pelvis, terminates opposite 
the sacro-iliac symphysis, by uniting with the internal iliac to form the common iliac 
vein. On the right side, it lies at first along the inner side of the external iliac 

* Mr. Gay calls attention to the fact tliat the external sQifdieDoiis vein often (he says 
invariably) penetrates the fascia at or about the point where thejilftndon of the gasti-ocneniius 
coiumonces, and runs below the fascia in the rest of its cour^, or sometimes among the 
muscular fibres, to join the popliteal, vein. See Gay on Varicose Disease of the Lower 
Extremities^ p. 24, where there is also a careful and elaborate description of the branches of 
the saphenous veins* 
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artery; but as it passes upwards, gradually inclines behind it. Oh the left 
side, it lies altogether on the inner side of the artery. It receives, immediately 
al)ove Poupart’s ligament, the epigastric and circumflex iliac veins. It has no 
valves. 

The Internal Iliac Vein is formed by the vena3 comites of the bmnches of the 
internal iliac artery, the umbilical arteries excepted. It receives the blood from the 
exterior of the pelvis by the gluteal, sciatic, internal pudic, and obturator veins; and 
from the orgtms in the cavity of the pelvis by the luemorrhoidal and vosico-pi'ostatic 
plexuses in the male, and the uterine and vaginal plexuses in the female. The 
vessels forming these plexuses are remarkable for their large size, their frequent 
anastomoses, and the numbei; of valves which they contain. The internal iliac vein 
lies at first on the inner side and then behind the internal iliac artery, and terminates 
oj)posite the sacro-iliac articulation, by uniting with the exttirnal iliac, to form the 
(jommon iliac vein. Hiis vessel has no valves. 

The hceniorrhoidal jdexuit surrounds the lower end of iiJie rectum, being foi*med 
by the superior haemorrhoidal veins (branches of the inferior mesenteric), and the 
middle and inferior hsemorrhoidal, which terminate in the internal iliac. The poital 
jitid general venous systems have a free communication by means of the branches 
(^onlposing this plexus. 

The xtesico-prostaiic plexus suri‘ounds the neck and base of the bladder and 
])rostate gland. It communicat(Js with the hsemorrlioidal plexus behind, and receives 
the dorsal vein of the penis, which enters the pelvis beneath the sub-pubic ligament. 
This plexus is supported upon the sides of the Madder by a reflection of the pelvic 
fascia. Tlio veins composing it are very liable to become varicose, and often conbiin 
hard oarthy coucirc^tions, called phleholiths, 

dorsal vtitt of the penis is a vessel of lai*ge size, wliicdi r eturns the blood from 
the body of that organ. At first it consistvs .of two branches, which ai*e contained in 
the groove on the dorsum of the jjonis, and it receives veins from the glans, the 
corjnis spongiosum, and numerous superficial veins ; these unite near the root of the 
])enis into a single trunk, which passes through the suspensory ligament of the i>enis, 
pierces the triangular ligaineut beneath the pubic arch, and divides into two branches, 
which enter the prostatic plexus. 

The vatjmal plexus surrounds the mucous membrane, being especially developed 
at the oriflee of the vjigina ; it communicates with the vesical plexus in front, and 
with the ha^morrhoidal plexus behind. 

The uterine plexus is situated along the sides and supeiioi* angles of the uterus 
betw(X)n the layers of the broad ligaineut, receiving large venous efimils (the uterine 
sinuses) from the substance of the literus. The veins composing tliis plexlis anasto- 
mose frequently with each other and with the ovai'ian veins. They aie not tortuous 
like the arteries. 

The Common Iliac Veins are formed by the union of the external and internal 
iliac veins in front of the sacro-iliac articulation ; passing obliquely upwai*ds towards 
the right side, they terminate upon the intervertebral substance between the fouith 
and fifth lumbai* vertebraj, w’here the veins of the two sides unite at an acute angle 
to form the inferior vena cava. The i^hjht eomtnon iliac is shorter than tlie left, 
nearly voiticfil in its direction, and ascends behind and then to the outer side of its 
tjorresponding artery. The left eomtnon iliac^ longer and more oblique in its coui*se,^ 
is at first situated on the inner side of the corresiKmding artery, and then behind the 
right common iliac. Each common iliac receives the ilio-lbmhai* and sometimes the 
latei-id sacral veins. The left receives, in addition, the middle sacral vein. No 
valves are found in these yeins. 

The middle sacral z;eiti|iccompanies its corresponding artery along the front of the 
sacrum, and terminates iifffhe left common iliac vein ; occasionally in the commence- 
ment of the inferior veno^va. 

lyculiarities. The left common iliac vein, instead* of joining whh the right in its usual 
position, occasionally ascends on the left side of the aorta as high as the kidney, where, idter ‘ 
receiving the left renal vein, it crosses over the aorta, and then joins with the right vein Uf 
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form the vena caya. In these cases^ the two common iliacs are connected by a small com- 
municating branch at the spot where they are usually united.* 

The Inferiok Vena Cava returns to the heart the blood from a.11 the parts below 
the Diaphragm. It is formed by the junction of the two common iliac veins on the 
right side of the intervertebi*al substance between the fourth and fifth lumbar 
vertebi’ce. It passes upwards along the front of the spine, on the right side of the 
aorta, and having reacjhed the under surface of the liver, is contained in a groove in 
its posterior border. It then perforates the central tendon of the Diaphragm, enters 
the pericardium, where it is covered by its serous layer, and terminates in the lower 
and back part of the right auricle. At its termination in the auricle, it is provided 
with a valve, the Eustachian^ which is of large size during foetal life. 

Relations. In fronts from below upwards, with the mesentery, transverse por- 
tion of the duodenum, the pancreas, poi’tal vein, and the posterior border of the 
liver, which partly and occasionally completely surrounds it; behindy with the 
vei*tebral column, the night crus of the Diaphragm, the right renal and lumbar 
arteries; on the left sidey with the aorta. It receives in its course the following 
branches : 

Lumbar. Suprarenal. 

Right Spermatic. Phrenic. 

Renal. Hepatic. 

Pecidim'ities. In Position. This vessel is sometimes placed on the left side of the aorta, 
as high as the left renal vein, after receiving which, it crossc's over to its usual position on 
the right s-ide ; or it may he placed altogether on the k*J‘i side of the aorta, as far upwards as 
its termination in the heart: in such cases, the abdominal and thoracic viscera, together with 
the great vessels, are all transposed. 

Point of Te>*minati(m. Occasionally, the inferior vena cava joins the right azygos vein, 
which is then of large size. In such cases, the superior cava receives the whole of the blood 
from the body before transmitting it to the right auricle, except the blood from the he}mtic 
veins, whicli passes directly into the right auricle. 

The lumlmr veins, three or four in number on each side, collect the blood by 
dorsal branches from the muscles .and integument of the loins, and by abdominal 
branches from the walls of the abdomen, where they communicate with the 
epigastric veins. At the spine, they receive branches fiom the spinal plexuses, and 
then pass forwards, round the sides of the bodies of the vertebrae beneath the Psoas 
rnagnus, and terminate at the back jairt of the inferior cava. The left lumbar veins 
are longer than the right, and p^iss behind the aorta. The lumbar veins commu- 
nicate with each other by branches which pass in front of the transverse processes. 
Usually, two or moie of these veins unite to form a single trunk, the ascendiitg 
hmilxiVy which forms the most froxpient origin of the corresponding vena azygos, and 
serves to connect the common iliac, ilio-lumbar, lumbar, and azygos veins of the 
corix3sponding side of the body. 

The spermatic vein^s emerge from the back of the testis, and leceive branches 
from the epididymis ; they form a branched and convoluted plexus, called the 
spermatic pltxus ( plexus pampiniformis)y below the abdominal ring : the .vessels 
composing this plexus are very numerous, and ascend along the cord in front of the 
vas deferens ; having entered the abdomen thiough the inguinal canal, they coalesce 
to form two branches, which ascend on the Psoas muscle, behind the peritoneum, 
lying one on each side of the spermatic artery, and unite to form a single vessel, 
which opens on the right side into the inferior vena cava, at an acute angle, on the 
left side into the left renal vein, at a right angle. The spermatic veins are pro- 
vided with valves.t The left spermatic vein passes behind the sigmoid flexure 

* See two cases which have been described by Mr. Walsham in the 8t. Bartholomew's 
Hospited BeportSy vole. xvi. and xvii. 

t Kivington bos pointed out that a valve is usually found at the orifices of both the right 
and left spermatic veins. When no valves exist at the opening of the left spermatic vein 
into the left renal vein, valves are generally present in the renid vein within a quarter of an 
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of the colon, a part of the intestine in which faecal accumulation is common ; this 
circumstance, as well as the indirect communication of the vessel with the inferior 
vena cava, may serve to explain the more frequent occurrence of varicocele on the 
left side. 

The ovarian v&his are analogous to the spermatic in the male ; they form a 
plexus near the ovary, and in the broad ligament and Fallopian tube, communi< 
eating with the uterine plexus. They terminate as in the male. Valves are 
occasionally found in these veins. These vessels, like the uterine veins, become 
much enlarged during pregnancy. 

The renal vjiins are of large size, and placed in front of the renal ai’teries.* 
The left is longer tlian the right, and passes in front of the aorta, just below the 
origin of the superior mesenteric artery. It receives the left spermatic, the left 
inferior phrenic, and, generally, the left suprarenal veins. It opens into the vena 
cava, a little higher than the right. 

The snyyrarenal vein terminates on the right side in tlje vena cava ; oti the left 
side, in the left renal or phrenic vein. 

The phrenic veins follow the course of the phrenic arteries. The two superior, 
of small size, accompany the phrenic nerve and comes nervi phrenici artery ; the 
right terminating opposite the junction of the two venae innominatse, the left in the 
left superior intei’costal or left internal mammary. The two inferior phrenic veins 
follow the coui’se of the jdn-enic arteries, and terminate, the right in the inferior 
vena cava, the left in the left renal vein. 

The heiiatic veins commence in the substance of the liver, in the capillary termi- 
nations of the portal vein and hej)atic artery : those branches, gradually uniting, 
usually form three large ve^ius, wliich converge towards the posterior border of 
the liver, and open into the inferior vena cava, whilst that vessel is situated in the 
gioove at the biick part of this oi'gan. Of these three veins, one from the right, 
and another from the left lobe, open obliquely into the vena cava; that from the 
middle of the organ and lobulus Sjugelii having a straight course. The hepatic 
veins run singly, and are in direct contact with the hepatic tissue. They are desti- 
tute of valves. 


Portal System or Veins. 

The portal venous system is composed of four large veins, which collect the 
venous blood from the viscera of digestion. The trunk formed by their union 
{lyena porfee) enters the liver and i*amifies throughout its substance^; and its 
branches again emerging from that organ as thdd hepatic veins terminate in the 
inferior vena cava. The branches of this vein arc in all cases single, and destitute 
of valves. 

The veins forming the portal system are, the 

Inferior mesenteric. Splenic. 

Superior mesenteric. Gastric. 

The inferior mesenteric vein retums the blood from the rectum, sigmoid flexure, 
and descending colon, corresponding with the ramifications of the branches of the 
inferior mesenteric artery. Ascending ben^th the peritoneum in the lumbar 
region, it passes behind the transverse portion of the duodenum and pancreas, and 
terminates in the splenic vein. Its htemorrhoidal branches inosculate with those of 

inch from the orifice of the right renal vein. Journal of Anatomy and Physiology, vol, vii. 

P- 163. 

* The student may observe that all veins above the Diaphragm, which do not lie on the 
same plane as the arteries which they accompany, lie in front of them ; and that all veins 
below the Diaphragm, which do not lie on the same plane as the arteries which they accom- ' 
Pftoy> lie behind them, except the renal and profunda femork vein. 

GG 
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the internal iliac, and thus establish a communication between the portal and the 
general venous system.* 

The superior mesenteric vein returns the blood from the small intestines, and 
from the caecum and ascending and transverse portions of the colon, corresponding 
with the distribution of the branches of the superior mesenteric artery. The large 
trunk formed by the union of these branches ascends along the right side and in 
front of the corresponding artery, passes in front of the ti'ansverse portion of the 

# 

252. — Portal Vein and its Bi-anclies. 



duodenum, and unites behind the upper }K)rder of the pancreas with the splenic 
vein to form the vena portae. It receives the right gasti*o- epiploic vein. 

The splenic vein commences by five or six large branches, which return the 

• Besides this anastomosis between the portal vein and the branches of the vena cava, 
other anastomoses between the portal and systemic veins are formed by the communication 
between the gastric veins and the (esophageal veins which empty themselves into the vena 
azvgos minor, between the left rbnal vein and the veins of tjie intestines, especially of the 
eoion and duodenum, and between superficial branches of the portal veins of the liver and the 
phrenic veins, as pointed out by Mr. Kienian (Todd and Bowman). 
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blood from the substance of the spleen. These uniting form a single vessel, which 
passes from left to right behind the upper border of the pancreas, below the artery, 
and terminates at its greater end by uniting at a right angle with the superior 
mesenteric to form the vena portae. The splenic vein is of large size^ and not tor- 
tuous like the arteiy. It receives the vasa brevia from the left extremity of the 
stomach, the left gastro-epiploic vein, pancreatic branches from the pancreas, the 
pancreatico-duodenal vein, and the inferior mesenteric vein. 

The gastric veins are two in number : one, a small vein, corresponds to the 
pyloric branch of the hepatic artery ; the other, considerably larger, corresponds to 
the gastric artery. The former {pyloric^ Walsham) runs along the lesser curvature of 
tho stomach towards the pyloric end, receives branches from the pylorus and duo- 
denum, and ends in the vena porte. The latter (coronary^ Walsham) begins near 
the pylorus, runs along the lesser curvature of the stomach, towards the oesophageal 
opening, and then curves downwards and backwards between the folds of the lesser 
omentum, to end in the vena portic.* • 

The Portal Vein is formed by the junction of the superior mesenteric and 
splenic veins, their union taking place in front of the vena cava, and behind the 
upper border of the great end of the pancreas. Passing upwards through the 
light bolder of the lesser omentum to the under surface of the liver, it enters the 
transverse fissure, where it is somewhat enlarged, forming the sinus of the portal 
vein, and divides into two branches, which accompany the ramifications of the 
liepatic artery and hepatic duct throughout the substance of the liver. Of these 
two branches the right is the larger Viut the shorter of the two. The portal vein 
is about four inches in length, and, whilst contained in the lesser omentum, lies 
behind and between tho hepatic duct and artery, the former being to the right, the 
latter to the loft. These stiuctures are accompanied by filaments of the hepatic 
plexus of nerves, and numerous lymphatics, surrounded by a quantity of loose 
areolar tissue (capsule of Gllsso'n), and placed between the layers of the lesser 
omentum. The vena portae receives the gastric and cystic veins ; the latter vein 
sometimes terniinates in the right branch of the vena portae. Within the liver 
the portal vein leceives the blood from the branches of the hejiatic artery. 


Cardiac Veins. 

The veins which return the blood from the substance of the heart are, the 

Great cardiac vein. Anterior cardiac veins. • 

Posterior cardiac vein. Vetuc Thebesii. 

The Great Garrliac Vein (conmary) is a vessel of considerable size, which com- 
mences at the apex of the heart, and ascends along the anterior interventricular 
groove to the base of the ventricles. It then curves to the left side, around the aiii i- 
culo-^ventricular groove, between the left auricle and ventricle, to the back pai t of 
the heart, and opens into the cox’onary sinus, its aperture being guarded by two 
vnlves. It receives, in its course, branches ft*om both ventri(des, but especially the 
h‘ft, and also from the left auricle ; one branch, ascending along the thick margin of 
the left ventricle, is of considerable size. The branches joining it are provided with ^ 
valves. 

The Posterior Cardiac Vein commences, by sn^l brantbes, at tho a|>ex of the 
heart, communicating with those of the preceding. It ascends along the posterior 
iiiterveutriculaj:* groove to the base of the heart, and terminates in the coronary 
sinus, its orifice being guarded by a valve. It receives the veins from the posterior 
surface of both ventricles. 

* The above description of the gastric veins is the ^ne given by Mr. Walsham, and 
Pilfers from that usually found in the text-books. Since *he publication of Mr. Walsbam’s 
paper, I have verified the truth of his description. See Journal of Anatomy and Physiology y 
'"ol. xiv, p. 399. 

G G 2 r 
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The Anterior Cardiac Veins are three or four small branches, which collect the 
blood from the anterior surface of the right ventricle. One of these (^he vein of 
Gakn), larger than the rest, funs along the right border of the heart. They open 
separately into the lower part of the right auricle. 

The Vencc Thebesii are numerous minute veins, which return the blood directly 
from the muscular substance, without entering the venous current. They open by 
minute orifices {foramina Thebeaii), on the inner surface of the right auricle. 

The Coronary Sintbs i# that portion of the great cardiac vein which is situated 
in the posterior pari of the left auriculo- ventricular groove. It is about an inch 
in length, presents a considerable dilatation, and is covered by the muscular fibres 
of the left auricle. It receives the grejit cai*diac vein, the posterior cardiac vein, 
and an oblique vein from the back part of the left auricle, the remnant of the 
obliterated left innominate trunk of the foetus, described by Mr. Marshall.* The 
coronary sinus terminates in the right auricle, between the infei’ior vena cava 
and the auriculo-ventrunilar aj^erture, its orifice being guarded by a semilunar 
fold of the lining membrane of the heart, the coronary valoe. All the branches 
joining this vessel, excepting the oblique vein above mentioned, ai^e provided with 
valves. 


The Pulmonary Veins. 

The Ihdmonary Veins I'etiirn the arterial blood from the lungs to the left auricle 
of the heart. They are four in number, two foi* each lung. The pulmonary differ 
from othei* veins in several respects : — i. They carry arterial instead of venous 
blood. 2. They are destitute of valves. 3. They are only slightly larger than 
the arteries they accompany 4. They accompany those vessels singly. They 
commence in a capillary network, upon the walls of the air-cells, where they are 
continuous with the ramifications of the pulmonary artery, and uniting together, 
form a single trunk for each lobule. These branches, uniting successively, 
form a single trunk for each lobe, three for the right, and two for the left lung. 
The vein from the middle lobe of the right lung unites with that fi’om the upper 
lobe, in most cases, forming two trunks on each side, which open separately into the 
left auricle. Occasionally, they remain sepai*ate ; there are then three veins on the 
right side. Not unfrequontly, the two left pulmonary veins terminate by a common 
opening. 

Within the Inny, the branches of tlie pulmonary arteiy are in fronts the veins 
hehindy and the bronchi between the two. 

At the root of the lang, the v^ins are in fronts the artery in the middle, and the 
bronchus behind. 

Within the ijericardium, their anterior surface is invested by the serous layer 
of this membrane. The right pulmonary veins pass behind the right auricle and 
ascending aorta ; the left pass in front of the thoracic aorta, with the left pulmonaiy 
artery. 



Of the Lymphatics 


T he Lymphatics have derived their name from the appearance of the fluid con- 
tained in their interior {lympha^ water). They are also called absorbents^ 
from the projierty they possess of absorbing certain materials from the tissues, and 
conveying them into the circulation. • 

The lymphatic system includes not only the lymphatic vessels and the glands 
through which they pass, but also the lacteal^ or chyl/tferous vessels. The lacteals 
aie the lymphatic vessels of the small intestine, and differ in no respect from the 
lymphatics generally, excepting that they contain a milk-white fluid, the chyle^ 
during the process of digestion, and convey it into tlie blood through the thoiacic duct. 

The lymphatics are exceedingly delicate vessels, the coats of which are so trans- 
parent that the fluid they contain is readily seen throngli them. They retain a 
nejirly uniform size, being interrupted at intervals by constrictions which give them 
a knotted or beaded appearance. These constrictions arc due to the presence of 
valves in their interior. Lymph.atics have been found in nearly’ every texture and 
organ of the body, with the exception of the substance of tbe brain and spinal cord, 
the eyeball, cartilage, tendon, the membranes of the ovum, the placenta, and umbili- 
cal cord, the nails, cuticle, and hair. Their existence in the substance of bone is| 
doubtful, but is asserted by Cruickshank, Klein, and others. 

The lymphatics are an*anged into a superficial and deep set. The superficial 
lymphatics, on the surface of the body, are placed immediately beneath the integu- 
ment, accompanying the superficial veins j they join the deep lymphatics in ceHain 
situations by perforating the deep fascia. In the interior of the body, they lie in 
the submucous areolar tissue, throughout the whole length of the gastro-pulmonary 
and genito- urinary tracts ; and in the subserous areolar tissue in the cranial, 
thoracic!, and abdominal cavities. The method of their origin is described along 
with the other details of their minute anatomy in the Introduction. , Here it 
will be suflBcient to say that a plexiform network of minute lymphatics may be 
found interspersed among the proper elements and blood-vessels of the several tissues ; 
the vessels composing which, as well as the meshes between them, are much larger 
than those of the capillary plexus. From these networks small vessels emerge, 
whicli pass, either to a neighbouiing gland, or to join some larger lymphatic 
trunk. The deep lymphatics, fewer in number, and larger than the sui)erficial, 
accompany the deep blood-vessels. Their mode of origin is not known; it is, 
however, probably, similar to that of the superficial vessels. The lymphatics of 
any pai*t or organ exceed the veins in number ; but in size they are much smaller. 
Tlnar anastomoses also, especially those of the large trunks, are more frequent, and 
are eifected by vessels equal in diameter to those w’hich they, connect, the continuous 
trunks retaining the same diameter. 

The lymphatic or absorbent glands, named also conylobate ghmds^ are small 
solid glandular bodies, situated in the course of the lymphatic and lacteal vessels. 
Tliey ore found in the neck and on the external parts of the head ; in the upper 
extremity, in the axilla and in front of the elbow ; in the lower extremity, in the 
gi*oin and popliteal space. In the abdomen, they are found in large numbers in 
^he mesentery, and along the side of the aorta, venat cava, and iliac vessels ; and 
in the thorax, in the anteiior and j>osterior mediastina. They are somewhat 
flattened, and of a round or oval forin. In size they vary from a hemp-seed to 



454 


LYMPHATICS. 


an almond, and their colour, on section, is of a pinkish grey tint, excepting the 
bronchial glands, which in the adult are mottleii with black. Each gland hjis a 
layer or capsule of cellular tf^ue investing it, from which prolongations dip into 
its substance, forming partitions. The lymphatic and hicteal vessels pass through 
these l>odies in their passage 

to the thoracic and lymphatic 253.— The Thoracic and Right Lymphatic Duct. 


ducts. A lymphatic or lacteal 
vessel, previous to entering 
a gland, divides into several 
small branches, which are 
named afferent vefisela. As 
they enter, their external coat 
becomes continuous with the 
capsule of the gland, and the 
vessels, much thinned, and con- 
sisting only of their internal, 
or endothelial coat, pass into 
the gland, where they sub- 
divide and pursue a tortuous 
course ; and they finally anas- 
tomose, so as to form a plexus. 
The vessels composing this 
2»lexus unite to form a single 
effere/at vessel, which, on 
emerging from the gland, is 
again invested with an ex- 
ternal coat. F'urther details 
on the minute anatomy of the 
lymjdiatic vessels and glands 
will be found in the Intro- 
duction. 

TuoRAf?rc Duct. 

The thoracic dm^t (fig. 
253) convt^ys the great mass 
of the lynipli and chyle into 
the blood. It is the common 
trunk of all the lymjihatic 
vessels of the body, excepting 
those of the right side of the 
head, neck, and thorax, and 
right uppt^r extremity, the 
right lung, right side of the 
hofirt, and the convex surface 
I of the liver. It varies in 
length from eighteen to twenty 
inches in the adult, anji ex- 
tends from the s econd lumba r" 
vertebra to the root of the 
neck. It commences in the 
abdomen by a triangular dila- 
tation, the ipec eptaculuni chy li 



{reservoir or cistern of Pecq%iet)y which is s iti^ated iipon^ the front of the body i )f the 

to the right side and . beWnd the aoita, by the side of the 
right crus of the Dia2>hragm. It ascends into the thorax through the aoi-tic 
opening in the Diaphragm, lying to the right of the aorta, and is placed in the 
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posterior mediastinum in front of the vei-tebral column, lying between the aorta 
and vena azygos major. Opposite the fourth doiml vertebra, it inclines towards! 
the left side and ascends behind the arch of the* aorta, on the left side of the 
(esophagus, and behind the first portion of the left subclavian artery to the upper 
orifice of the thonix. Opposite the upper bordei* of the seventh cervical vertebra, 
it curves downwards above the subclavian artery, and in front of the Scalenus 
aiiticus muscle, so as to form an ai'ch ; an d termi nates near the ai^le of junction 
of the 1 ^ int ernal jugular a iid^^bclavian veins. The thoracic duct, at its com- 
mencement, is about equal in size to the diameter of a goose-quill, diminishes 
consideiubly in its calibre in the middle of the thorax, and is again dilated just 
V)efore its termination. It is generally flexuous in its conrs(3, and constricted at 
intervals so as to prtisent a varicose appearaiKu^. The tlioracic duct not unfre- 
qinmtly divides in the middle of its course into two l)rjinc]u3s of unequal size, which 
soon re-unite, or into stweral branches which form a plexiform intei'hw cement. It 
occasionally bifurcfites, at its upper part, into two hi-aiiches, of which the one on 
the left side terminates in the usual manner, while that on the right opens into the 
right subclavian vein, in connection with the liglit lymphatic duct. The thoracic 
duct has numerous A^alves throughout its whole coni se, V)ut tlmy are more numerous 
in the upper than in the lower part; at its termination it is provided with a pair of 
valves, the free bordei’s of wliich ai*(5 turned towards tlie vein, so as to prevent the 
passage of venous blood into the diu^t. 

Bra tidies. The thoracic duct, at its commencement, recta v(3S four oi* five largo 
trunks fi*om the abdominal lymphatic glands, and also the trunk of the lacteal 
vesstds. Within the thorax, it is joined by the lymphatic vessels from the left half 
of the wall of the thoracic cavity, the lymj)hatics fi*om the sternal and intercostal 
glands, those of the loft lung, l(‘ft side of the heart, tradiea, and cesoplmgus ; and 
just before its to inination, it I'ecreives the lympliatics of the left side of the liead and 
neck, and left upper extremity. 

SirncUire. (Fig. Lix.) The thoracic diu^t is com])Osiul of three coats, which 
differ in some respects from tliose of the lymphatic vessels. Tin', itdertial coat con- 
sists of a layer of epithelium, with a sub-epithelial layer similar to that found in the 
arteries, and an elastic fibrous coat, the fibres of whicrh run in a longitudinal direc- 
tion. The lalddle coat consists of a longitudinal layer of white connective tissue with 
clastic fibres, external to whicdi are several laminie of muscailar tissue, the fibres 
of which ai'e disposed transversely, and intermixed with the (dastic fibi'es. The 
external coat is composed of areolar tissue, with elastic fibres and isolated fasciculi of 
muscular fibres. ^ 

The Ri^t Ly mphati c Duct is a short trunk, about an inch in length, and a line 
or a line aii(i a half in diameter, which iv^ceivcs the lymph from the right side of 
the head and lu^ck, the right ui)per extremity, tlio right side of the tliorax, the right 
lung and right side of the heart, and from the convex sxirface of the liver, and 
terminates at the angle of the union of tin; riglit subclavian and i-ight internal jugular 
V(3ins. Its orifice is guai*dod l)y two semilunar valves, which prevent the entrance 
of blood from the veins. 


Lymphatics of the Head, Face, and Neck. 

• 

The Superficial Lymphatic Glands of the Head (fig. 254) are of small size, few in 
number, and confined to its posterior region. They are the occipital^ placed at the 
*back of the head along the attacliment of the occipito-frontalis ; and the posterior 
auricular, near the upper end of the Sterno-mastoid. These glands are affected in 
cutaneous eruptions and other diseases of the 6calp. In the face, the superficial 
lymphatic glands are more numerous : they are the parotid, some of which are 
superficial and others deeply placed in the substance of the parotid gland ; the 
zygomatic, situated under the zygoma ; the bucoal, on the surface of the Buccinator 
muscle ; and the suhmaxillary, the largest, beneath the body of the lower jaw. 
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The superficial lymphatics of the head are divided into an anterior and a posterior 
set, which follow the course of the temporal and occipital vessels. The temporal set 
accompany the temporal artery in front of the ear, to the parotid lymphatic glands, 
from which they proceed to the lym})hatic glands of the neck. The occipital set 
follow the course of the occipital artery, descend to the occipital and postei*ior 
auricular lymphatic glands, and from thence join the cervical glands. 

The superficial lymphatics of the face are more numerous than those of the head, 
and commence over its entire surface. Those fi*om the frontal region accompany the 
frontal vessels ; they then pass oblicjuely across the face, limning with the facial vein, 



pass through the bnccal glands on the surface of the Buccinator muscle, and join the 
submaxillary lymphatic glands., The latter receive the lymphatic vessels from the 
lips, and are often found enlaiged in cases of malignant disease of those parts. 

The deep lymphatics of the. face are derived from the pituitary membrane of the 
nose, the mucous membrane of the mouth and pharynx, and the contents of the# 
temporal and orbital fossse ; they accompany the bx*anches of the internal maxillary 
artery, and terminate in the deep pai-otid, and cervical lymphatic glands. 

The deep lymphatics of the cramium consist of two sets, the meningeal and cere- 
bral. The meningeal lymphatics accompany the meningeal vessels, escape through 
foramina at the base of the skull, and jbin the deep cervical lymphatic glands. The 
cerebral lymphatics are described by Eshmann as being situated between the arach- 
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noid and pia mater, as well as in the choroid ])lexuses of the lateral ventricles ; tliey 
accompany the trunks of the carotid and vertebral arteries, and probably pass 
through foramina at the base of the skull, to terminate in the deep cervical glands. 
They have not at present been demonstrated in the dura mater, or in the substance 
of the brain. 

The Lymphatic Olands of the are divided into two sets, superficial and deep. 
The supttrjicial cervical glamda .are placed in the course of the external jugular 
vein, between the Platysma and Sterno-mastoid. They ai^e most numerous at the rt>ot 
of the neck, in the triangulat interval between the clavicle, the Sterno-mastoid, and 



the Traixjzius, where they are continuous with the axilkiry glands. A few small 
glands an^ also found on the front and sides of the larynx. 

The deep cervical glands (fig. 255) are numerous and of laige size; they forai an 
uninterrupted chain along the sheath of the carotid artery and internal jugular vein, 
lying by the side of the pharynx, oesophagus, and trachea, and extending from the 
base of the skull to the thorax, where they communicate with the lymphatic glands 
in that cavity. 

The siAperfidal a7id deep cervical lymphatics are a continuation of those already 
described on the cranium and face. After traversing the glands in those regions, 
they pass through the chain of glands which lie along the sheath of the carotid 
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vessels, being joined by the lymphatics from the pharynx, oesophagus, larynx, 
trachea, and thyroid gland. At the lower part of the neck, after receiving some 
lymphatics fi-om the thorax, they unite into a single trunk, which terminates on the 
left side, in the thoracic duct ; on the right side, in the right lymphatic duct. 

Lymphatics of the Upper Extremity. 

The Lymphatic Glands of the upper extremity (6g. ^6) may be subdivided into 
two sets, supei’ficial and deep. 


256. -The Superficial Lymphatics and Glands of the Upper Extremity. 



The superficial lymphatic glands are few and of small size. There are occasion- 
ally two or three in front of the elbow, and one or two above the internal condyle of 
the humerus, near the basilic vein. 

The deep lymphatic glands are also few in number. In the fore-arm a few small 
ones are occasionally found in the course of the radial and ulnar vessels ; and in the 
arm, there is a chain of small glands along the inner side of the brachial artery. 
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The axillary glands ai'C of large size, and usually ten or twelve in number. A 
chain of these glands surrounds the axillary vessels imbedded in a quantity of 
loose areolar tissue ; they receive the lymphatic vessels from the arm ; others are 
dispersed in the areolar tissue of tho axilla : the remainder are arranged in two 
series, a small chain running along the lower border of the Pectoralis major, as far 
as the mammary gland, receiving the lymphatics from the front of the chest and 
mamma ; and others are placed along the lower margin of the posterior wall of the 
axilla, which receive the lymphatics from the integument of the back. Two or 
three subclavian lymphatic* glands are placed immediately beneath the clavicle ; it is 
through these that tho axillary and deep (cervical glands communicate with each 
other. In malignant diseases, tumours, or other affections implicating the upper part 
of the back and shoulder, the front of the chest and mamma, the upper part of the 
front and side of the abdbmen, oi* the hand, fore-arm, and arm, the axillary glands 
are liable to be found enlarged. 

The siiperjicial lymphatics of the upper extremity cointnence on the fingers; two 
vessels running along either side of each finger, one on the palmar and tho other on 
the dorsal surface. Those on the palmar sui face form an arch in the palm of the 
hand, from which are derived two sets of vc^ssels, whicdi pass up the fore-arm, taking 
the course of the sulxuitaneoua veins. Tlui lym})hatics from the dorsiil surface of the 
fingers form a plexus on the baede of the hand, and winding around the inner and 
outer borders of tho fore-arm unite with those in front. Those from the inner border 
of the hand ac^company the Tilmu* veins along tho innei’ side of the fore-arm to the 
bend of the elbow, where they join with some lymphatics from the outor side of the 
fore-arm ; they then follow the course of the basilic vein, communicate with the 
glands immediately above the elbow, and terminate in the axillary glands, joining 
with the deep lymphatics. The superficial lymphatics from the outer and back 
part of the haml accompany flie radial veins to the bend of the elbow. They are 
less numerous than the precculing. At the bend of the elbow, the greater number 
join the l)aHilic group ; the rest ascend with tho cephalic vein on the outer side of 
t he arm, some crossing the upper part of tho Bice})s ol)li(|uely, to terminate in the 
axillary glands, whilst one or two acjcompany the cephalic vein in tho ctdlular inter- 
val between the Pectoralis major and Deltoid, and enter the subclavian lymphatic 
glands. 

The deep lymphatics of tlu^ upper extremity accompany tho deep blood-vessels. 
In the fore-ai-m, they consist of four sets, corresponding with tho radial, ulnar, 
and interosseous arteries ; they pass through the glands occasionally found in tho 
courses of those Vessels, and commuiucate at intervals with the superficial lymphatics. 
In their course upwards, some of them pass thi’O^igli the glands which fie upon the 
brachial artery; they then enter the axiliaiy and subclavian glands, and at the root 
of the neck terminate, on the left side, in the thoracic duct, and on the right side in 
tlie right lymphatic duct. 

Lymphatk.s of the Lower Extremity. 

The Lymphatic Glands of the lower extremity may be subdivided into two sets, 
superficial and deep ; the former are confined to the inguinal region. ^ 

The superficial inguinal glands, placed immediately beneath the integument, 
are of large size, and vary from eight to ten in number. They are divisible into 
two groups ; an upper, disposed irregularly along Poupart’s ligament, which receive 
the lymphatic vessels from tlie integument of the scrotum, penis, parietes of the 
abdomen, perineal and gluteal regions ; and an inferior gioup, which surround the 
saphenous opening in the fascia lata,, a few being sometimes continued along the 
saphenous vein to a variable extemt. The latter receive the superficial lymphatio 
vessels from the lower extremity. These glands frequently b^ome enlarged in 
diseases implicating the parts from which their lymphatics originate. Thus in ma- 
lignant or syphilitic affections of the prepuce and penis, or of the labia majora in the 
female, in cancer scroti, in abscess in the perinseum, or in any other disease affecting 
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the integnmeiitand Riiperficialstruetnres 
in those parts, or the sub-unibilical part 
of the abdomen or glutetil legion, the 
upper chain of glands is almost inva- 
riably enlarged, the lowei* chain being 
implicated in diseases affecting the 
lower limb. 

The deep lymphatic glamds are, the 
anterior tibial, popliteal, deep inguinal, 
gluteal, and ischiatic. 

The anterior tibial gland is not 
constant in its existence. It is genii- 
I’ally found by the side of the anterior 
tibial artery, upon the intei'ossoous 
membrane at tlio upper pavt of the leg. 
Occasionally, two glands are found in 
this situation. 

l^he dof^p jyop! ileal gland.^, four or 
five in number, are of small size; tliey 
surround the ]>opliteal vi^ssels, im- 
be<]dc(l in the cellular tissue and fat 
of ihe poplitejil spacci. 

The deep iiiguinal glands are placed 
beneath the deep fascia- around the fe- 
moral artery and vein. They are of 
small size, and communicate with the 
superficial inguinal glands through the 
saphenous opening. 

The gluteal and ischiatic glands are 
placed, the former above, the latter be- 
low, the Pyriform is muscle, resting on 
their corresponding vessels -as tliey pass 
through the great sacro-sciatic foranieji. 

The Lymphatics of the lower ex- 
tremity, like the veins, may be divided 
into two sets, superficial and deep. 

The sup((rjicial lymphatics are placed 
beneath the integument in the super- 
ficial fascia, and are divisible into two 
groups : an internal gioup, which fol- 
low the course of the internal saphenous 
vein ; and an external gi’oup, which ac- 
company the external saphenous. The 
internal group^ the larger, commences 
on the inner side and dorsum of the 
^oot ; they pass, some in front, and some 
behind the inner ankle, run up the leg 
with the internal 'saphenous vein, pass 
with it behind the inner condyle of the 
femur, and accompany it to the groin, 
where they terminate in the group of 
inguinal glan^ which surround the 
saphenous opening. Some of the efferent 
vessels from these glands pierce the 
cribriform fascia and sheath of the fe- 
tnoral vessels, and terminate in a lym- 
phatic gland contained in the femoral 
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canal, thus establishing a qjpmm unication between the lymphatics of the Jower 
extremity and those of the trunk ; othens pierce the fascia lata, and join the deep 
inguinal glands. The external group arise from the outer side of the foot, ascend in 
front of the leg, and, just below the knee, cross the tibia from without inwards, 
to join the lymphatics on the inner side of the thigh. Others commence on the 
outer side of the foot, pass behind the outer malleolus, and accompany the external 
siiphenous vein along the back of the leg, whei*e they enter the popliteal glands. 

The deep lymphatics of the lower extremity are few in number, and accom- 
])any the deej) blood-vessels. In the leg, they consist of three sets, the anterior 
tibial, peroneal, and j>osterior tibial, which accompany the corresponding blood-vessels, 
two or thi’ee to each artery ; they ascend with the blood-vessels, and enter the lym- 
phatic glands ill the popliteal space \ the efferent vessels from these glands accompany 
the femoral vein, and join the deep inguinal glands ; from these, the vessels pass 
beneath Poujiart’s ligament, and communicjite with the chain of glands surrounding 
the external iliac vessels. 

The decf) lymphatics of the gluteal and ischiatic regions follow the course of the 
blood-vessels, and join the gliited and ischiatic gland^ at the great sacro-sciatic 
foramen. ** 


Lymphatics of the Pelvis and Abdomen. 

Tlio deep lym/jdiatic glands hi the are, the external iliac, the internal iliac, 

and the sacral. Those of the abdomen are the lumbar ghinds. 

The external iliac glands foi*m an uninterrujded chnin round tlio externnl iliac 
vessels, three l)eing placed round the commencement of the vessels just behind the 
crural arch. They communicate below with the femoral lymphatics, and above with 
the lumba r glands. 

The internal iliac glands surround the internal iliac vessels ; they I’c^ceive the 
lymphatics coiTes{)oiiding to the branches of the internal iliac artery, and communi- 
cat(i with the lumbar glands. 

The satral glands occupy the sides of the anterior surface of the sacrum, some being 
situated in the meso-reclal fold. These and the internal iliac glands are affecte<l in 
malignant disease of the bladdei*, i'e<^tum, or uterus. 

Tl le Inmhar glands are vei-y numerous ; they ai’o situated on the fi’oiit of the 
lumbar v(a*tt*braj, surrounding the common iliac vessels, the aorta and vena cava ; 
they receive the lymphatic vessels from the lower exti'emities and pelvis, as well as 
from the ti'stes and some of the abdominal viscera ; the efferent vessels from tliese 
glands unite into a few largo trunks, which, with the lactetils, ft)rm tho commeuce- 
mont of ilie thoj*acic duct. In some cases of maKgnant disease, these glands bi^come 
(enormously enlarged, completely suiTounding the aorta and vena cava, and occasion- 
ally greatly contracting the calibre of those vessels. In all cases of malignant disease 
of the testis, and in malignant disease of the lower limb, bcfoi’e any opcraliori is 
attempted, careful examination of the abdomen should be made, in oi’der to ascertain 
if any enlargement exists ; and if any should be detected, all operative measures 
should be avoided, as fruitless. 

Tho lymphatics of the pelvis and abdomen may be divided into two sets, su2)erficial 
and deep, % 

The superficial lymphatics of the walls of the ahdomen and pelvis follow the course 
of the superficial blood-vessels. Those derived fi'om the integument of the lower 
part of the abdomen b(3low the umbilicus, follow the course of the superficial epigas- 
tric vessels, and converge to th(3 superior gi’oup of the superficial inguinal glands ; 
the deep set accompany tho deep epigastric vessels, and communicate with the 
external iliac glands. The superficial lymphatics from the sides of t^e lumbar part 
of the abdominal wall wind round the crest of the ilium, accompanying the superfi- 
cial circumflex iliac vessels, to join the superior group of the superficial inguinal glands ; 
the greater number, however, run backwards along with the ilio-lumbar and lumbar 
vessels, to join the lumbar glands. 
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The superficial lymphatics of the gluteal region turi» horizontally round the outer 
side of the nates, and join the superficial inguinal glands. 

The superficial lymphatics of the scrotum and perinceum follow the course of the 
external pudic vessels, and terminate in the suj^erficial inguinal glands. 

The superficial lymphatics of the penis occupy the sides and dorsum of the organ, 
the latter receiving the lymphatics from the skin covering the glans penis ; they all 


258. — The Deep Lymphatic Vessels and Glands of the Abdomen and Pelvis. 



converge to the upper chain of the superficial inguinal glands. The deep lymphatic 
vessels of the^enis follow the course of the internal pudic vessels, and join the 
internal iliac glands* 

In the female, the lymphatic vessels of the mucous membrane of the labia, 
nymi^hse, and Glitoris^ terminate in the upper chain of the inguinal glands. 

deep iymphcdios of pelvis and abdonien take the course of the principal 
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blood-vessels. Those of the parietes of the pelvis, which accompany the gluteal, 
ischiatic, and obturator vessels, follow the course of the internal iliac artery, and 
ultimately join the lumbar lymphatics. 

The efferent vessels from the inguinal glands enter the pelvis beneath Poupart’s 
ligament, where they lie in close relation with the femoral vein ; they then pass 
through the chain of glands surrounding the external iliac vessels, and finally 
terminate in the lumbar glands. They receive the deep epigastric and circumflex 
iliac lymphatics. 

The lyrnphatica of the bladder arise from the entire surface of the organ ; the 
greater number run beneath the j^ritoneum on its posterior surface, and, after 
passing through the lymphatic glands in that situation, join with the lymphatics from 
the prostate and vesiculae seminales, and enter the internal iliac glands. 

The lymphatics of the rectum are of large size ; after passing through some small 
glands that lie ul>on its outer wall and in the meso-rectum, they pass to the lumbar 
glands. 

The lymphatics of the uterus consist of two sets, superficial and deep ; the former 
being placed beneath the peritoneum, the latter in the substance of the organ. The 
lymphatics of the cervix utert, together with those from the vagina, enter the internal 
iliac and sacT’al glands ; those from the body and fundus of the uterus pass outwards 
in the broad ligaments, and, being joined by the lymphatics from the ovaries, broad 
ligaments, and Fallopian tubes, ascend with the ovarian vessels to open into the 
lumbar glands. In the iiiiimpregnated uterus, they are small; but during gestation, 
they become very greatly enlarged. 

The lymphatics of the testicle consist of two sets, superficial and deep ; the former 
commence on the surface of the tunica vaginalis, the latter in the epididymis and 
body of the testis. They foi m several large ti unks, which ascend with the spermatic 
cord, and accompanying the sx)einiatic vessels into the abdomen, open into the 
lumbar glands; hence the enlargement of these glands in malignant disease of 
the tevstis. 

T]Le lymphatics of the kidney arise on the surface, and also in the iiiterior of the 
organ ; they join at the hilum, and, after receiving the lymphatic vessels from the 
ureter and suprarenal capsules, ojwn into the lumbar glands. 

The lymphatics of the liver are divisible into two sets, superficial and deep. The 
former ar ise in the sub-peritoneal areolar tissue over the entire surface of the organ. 
Those on the convex sm-face may be ^ivided into four groups : — i. Those which 
pass from behind forwards, consisting rf three or four branches, which ascend in the 
longitudinal ligament, and ‘unite ta ^prm a single trunk, which passes up between 
the fibres of the Diaphragm, behind the ensiform cartilage, to enter the anterior 
mediastinal glands, and finally ascends to the root of the neck, to terminate in the 
right lymphatic duct. 2. Another group, which also incline from behind forwards, 
are reflected over the anterior, margin of the liver to its under surface, and from 
thence piiss along the longitudinal fissure to the glands in the gastro-hepatte omentum. 
3. A third group incline outwards to the right lateral ligament, and uniting into one 
or two large trunks, pierce the Dmphragm, and run along its upper surface to enter 
the anterior mediastinal glands ; or, instead of entering the thorax, turn inwards 
across the crus of the Diaphragm, and open into the commencement of the thoracic 
duct. 4. The fourth group incline outwards from the surface of the left lobe of the 
liver to the left lateral ligament, pierce the Diaphragm, and passing forwards, 
terminate in the glands in the anterior mediastinum. 

The superficial lymphatics on the under surface of the liver aie divided into three 
sets : — I. Those on the right side of the gall-bladder enter the lumbar glands.. 
2. Those surrounding the gall-bladder form a remarkable plexus ; they accompany 
the hepatic vessels, and open into the glands in the gastro-hei>atic omenthm. 3, Those 
on the left of the gall-bladder pass to the oesophageal glands, and to the glands which 
are situated along the lesser curvature of the stomach. 

The deep lymphatics accompany the branches of the portal yeih a^d the hepatic 
artery and duct through the substance of the liver; passing out at the transverse 
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fissure, they enter the lymphatic glands along the lesser curvature of the stomach and 
behind the pancreas, 6r join with one of the lacteal vessels previous to its termination 
in the thoracic duct. 

The lymphatic glands of the stomach are of small size ; they are placed along the 
lesser and greater curvatures, some within the gastro-splenic omentum, whilst others 
surround the cardiac and pyloric orifices. 

The hfnphatics of the stomach consist of two sets, superficial and deep ; the 
former originating in the subserous, and the latter in the submucous coat. They 
follow the course of the blood-vessels, and may, consequently, be arranged into three 
groups. The first group accompany the coronary vessels along the lesser curvature, 
receiving branches from both surfaces of the organ, and pass to the glands around the 
pylorus. The second group pass from the great end of the stomach, accompanying 
the vasa brevia, and enter the splenic lymphatic glands. The third group run along 
the greater curvature with the right gastro-epiploic vessels, and terminate at the 
root of the mesentery in one of the principal lacteal vessels. 

The lym'phatic glands of the spleen occupy the hilum. Its lymphatic vessels consist 
of two sets, superficial and deep ; the former are placed beneath its peritoneal 
covering, the lattei* in the substance of the organ : they accompany the blood-vessels, 
passing thi-ough a series of small glands, and after receiving the lymphatics from the 
pancreas, ultimately pass into the tlipracic duct. 


The Lymphatic System op the Intestines. 

The lymphatic glands of the small intestine are jdaced between the layens of the 
mesentery, occupying tho meshes formed by the superior mesenteric vessels, and 
hence called mesenteric glands. They vary in number from a hundred to a hundred 
and fifty : and in size, from that of a pea to that of a small almond. These glands 
are most numerous, and largest, aliove near the duodenum, and below opposite 
tho termination of tho ileum in the colon. This latter group becomes enlarged 
and infiltrated with deposit in cases of fever accompanied with ulceration of the 
intestines. 

The lymphatic glaruls of the large intestine are much less numerous than the 
mesentei'ic glands ; they are situ.ited along the vascular arches formed by the arteries 
previous to their distribution, and even sometimes upon the intestine itself. They 
are fewest in number along the transverse colon, where they form an uninterrupted 
chain with the mesenteric glands. 

The lymphatics of the small iptestine are chilled lacteals^ from the milk-white 
fluid they usually contain : they consist of two setA, Superficial and deep : the former 
lie beneath the peiitoneal coat, taking a longitudinal course along the outer side of 
+he intestine, the latter occupy tho submucous tissue, and course transversely round 
the Tntestiife, accompanied by tho br.mches of the mesenteric vessels : they pass 
betwee*^ the layers of tho mesentery, enter the mesenteric glands, and finally unite to 
form tw<b or three large trunks, which terminate in the thoracic duct. 

The hj^mphatics of the large intestine (consist of two sets : those of the csecum, 
pending and transverse colon, which, after passing through their proper glands, 
enter the nesenteric glands ; and those of the descending colon and rectum, which 
pass to th lumbar glands. 

^ * 


The Lymphatics op the Thoeax. 

The d^p ^fmp^atio glands of ihs thorax are the intercostal, internal mammary, 
imtcaTor mediastinal,* and posterior mediastinal. 

The interiitostal gkmds are small, irr^ular in number, and ^taated on ^ch side 
of tihe eosto- vertebral articulations, some being placed between the 

irwd flaniw of 



OF THE THORAX. 465 

The hUervAxl mammary glands are placed at the anterior extremity of each inter- 
costal apace, by the side of the internal mammary vessels. 

The anterior mediastinal glands are place(i in the loose areolar tissue of the 
anterior mediastinum, some lying upon the Diaphragm in front of the peii(»u*dium, 
and others round the great vessels at the base of the heart. 

The posterior mediastinal glands are situated in the areolar tissue in the posterioi* 
mediastinum, forming a continuous chain by the side of the aorta and oesophagus ; 
they communicate on each side with the intercostal, below with the lumbar, and 
above with the deep cervical glands. 

The superjicial lymphatics of the front of the thorax run across the? great Pectoral 
muscle, and those on the back part of . this cavity lie upon the Trapezius and Latis- 
simus dorsi ; they all converge to the axillary glands. The lymphatics from the 
greater part of ..the mammary gland pass outwards to the lower border of the Pec- 
toralis major muscle, where they enter a chain of small glands, situated in the 
axillary space along the lower border of its anteiior boundary. Some few lymphatics 
from the inner side of the mammary gland pass through the intercostal spaccvs to 
reach the anterior mediastinal glands. 

The dsep lympdiatics of the thorax are the intercostal, internal mammary, and 
diaphi'agmatic. 

The intercostal lymphatics follow the course of the intercostal vessels, recidving 
lyinpliatics from the intercostal muscles and pleura ; they pass backwards to the 
spine, and unite with lymphatics from the back part of the thorax and spinal canal. 
After traversing the intercostal glands, they incline down the spine, anti terminate 
in tlio thoracic duct. 

The internal ma 7 nniary lymphatics follow the course of the internal mammary 
vessels; tliey commence in the muscles of the abdomen above the umbilicus com- 
inunicating with the epigastric lymphatics, ascend l)etween the fibres of the Diaphragm 
at its attachment to the ensiform appendix, and in their course behind the coshil 
cartilages are joined by the intercostal lymphatics; they terminate on the right side in 
the right lymphatic duct, on the left side in the thoracic duct. 

The lymphat ics of the Diaphragm follow the coui se of theii* corresponding vessels, 
and terminate, some in front, in the anterioi* mediastinal and internal mamniaiy 
glands, some behind in the intercostal and j)osterior mediastinal lymphatics. 

The bronchial glands ai-e situated round the bifurc^xtion of the trachea and roots 
of the lungs. They are ten or twelve in number, the largest being placed opposite 
tlie bifuT’cation of the trachea, the s^iallest round the bronchi and their primary 
divisions for some little distanp^ within the substance of the huigs. In igafancy, they 
resent the same appearanc€fias^lymphatic glands in other situations, in the adult 
they assume a brownish tinge/und in old age a deep black coloui*. Occasionally, 
they l>ecome sufficiently enlarged to compress and naiTOw the canal of the bronchi ; 
and they are often the seat of •tubercle or cretaceous deposits. 

The lymphatics of theftmg consist of two sets, superficial and deep : the former 
are placed beneath the pleura, forming a minute plexus, which covers the outer 
surface of the luns; the latter accompany the blood-vessels, and run along the 
bronchi : they both terminate at the root of the lungs in the bronchial glands. The 
efferent vessels from these glands, two or three in number, ascend upon the trachqi^* 
to the root of the neck, traverse the tracheal and oesophageal glands, and terminate 
on the left side in the thoracic duct, and on the^right side ip the right lymphatic duct. 

The cardiac ly^nphatics consist of two sets, superficial and deep ; the former arise 
in the subserous areolar tissue of the surface, and the hitter in the deeper tissues of 
the heart. They follow the course of the coronary vessels : those of the right side 
unite into a trunk at the root of the aorta, which, ascending across the ardi of that 
vessel, passes backwards to the trachea, upon which it ascen^s^ to terminate at the 
root of the neck in the right lymphatic duct. Those of the left side unite into a 
single vessel at the base of the heart, which, passing along the puiteeio^iy artery, and 
traversing some glands at the root of the aorta, ascends on the tmninate 

in the thoracic duct. • 


H H 



466 


LYMPHATICS. 


The thymic lymphatics arise from the spinal surface of the thymus gland, and 
terminate on each side in the internal jugular veins. 

The thyroid lymphatics arise from either lateral lobe of this organ ; they converge 
to'^form a short trunk, which terminates on the right side in the right lymphatic 
duct, on the left side in the thoracic duct. 

The lymphatics of the oesophagus form a plexus round that tube, traverse the 
glands in the posterior mediastinum, and, after communicating with the pulmonary 
lymphatic vessels near the roots of the lungs, terminate in the thoracic duct. 



Nervous System 


T he Nervous System is composed : i. of a series of large centres of nerve-matter, 
called, collectively, the cerehro-spinal centre or axis) 2. of .smaller centres, 
termed ganglia ; 3. of nerves^ connected either with the^cerebro-spiiial axis or the 
ganglia ; and 4, of certain modifications of the peripheral terminations of the 
nerves, forming the organs of the external senses. 

The Cerehro- Spinal Centre consists of two parts, the spinal cord and the ence- 
phalon : the latter may be subdivided into the cerebruiii, the cerebellum, the pons 
Vai olii, and the medulla oblongata. 


The Spinal Cord and its Membranes. 

Dissection. To di/?8ect the cord and its membranes, it will bo necessary to lay open the 
whole length of the spinal canal. For this purpose, the muscles must be separated from 
the vertebral grooves, so as to expose the spinous processes and laminre of the vertebrie ; 
and the latter must be. sawn through on each side, ch)8e to the roots of the transverse 
processes, from the third or fourth cervical vertebra, above, to the sacrum below. The 
vertebral arches having been displaced, by means of a chisel, and the separate fragments 
removed, the dura mater will be exposed, covered by a plexus of veins and a quantity of 
loose areolar tissue, often infiltrated with serous fluid. The arches of the upper vertebr® 
are best divided by means of a strong pair of cutting bone-forceps. 


Membranes of the Cord. 

The membranes which envelope the spinal cord are three in number. The most 
external is the dura vialer, a strong fifirous membrane, which foi^ms a loose sheath 
around the cord. Tlie most interual is the pia mater ^ a cell ulo- vascular ftiembrane, 
which closely invests the entire siirface^ofnEhe • cord. Between the two is the 
arachnoid membrane, an intermediate structure, which envelopes the cord, and is 
connected to the pia mater by slender filaments of connective tissue. 

The Dura Mater of the ebrd, continuous with that which invests the brain, is 
a loose sheath which surrounds the cord, and is separated from the bony walls of 
the spinal canal by a quantity of loose areolar adipose tissue, and a plexus of veins. 
It is attached to the ci rcumferen ce of the foramen magnum, and to the posterior 
common ligament, throughout the whole length of the spinal canal, by fibrous 
tissue ; and extends, below, as far as the top of the sacrum ; but, beyond this 
point, it is impervious, being continued, in the form of a slender cord, to the back 
of the coccyx, where it blends with the periosteum. Tlife sheath is much larger 
than is necessary for its contents, and its size is greater in the cervical and lumbar 
regions than in the dorsal. Its inner surface is smooth, covered by a layer of 
polygonal cells; and on each side may be seen the double openings which trans- 
mit the two roots of the corresponding spinal nerve, the fibrous layer of the dura 
mater being continued in the form of a tabular prolongation on 'them as they issue 
from these apertures. These prolongations of the dura mater are short in the 
^^pper part of the spine, but become gradually longer below, forming a numbw of . 
tubes of fibrous membrane, which enclose the sacral nerves, and aw wntaiiiaed in 
the spinal canal. 
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259. 


and 


The cdiJef peculiarities of the dura mater of the cord, as compared with that 
investing the brain, are the following ; 

, The dura mater of the cord is nob adherent to the 
bones of the spinal canal, which have an independent 
periosteum. 

It does not send partitions into the fissures of the 
cord, as in the brain. 

Its fibrous laminae do not separate, to form venous 


-The Spinal Oor<l 
its Membranes. 


sinuses, as in the brain. 





Structure. The dura mater coriiflts of white fibrous 
and elastic tissue, arranged in bands which, for the 
most part, are parallel with one another. It is spar- 
ingly supplied with vessels; and some few nerves 
have been traced into it. 

The Arachnoid is expAsed by slitting up the dura 
mater, and reflecting that membrane ^o either side 
(fig. 259). It is a thin, delicate tubular membrane, 
which invests the surface of the cord, and is connected 
to the pia matei* by slender filaments of connective 
tissue. Above, it is continuous with the cerebral 
araclinoid ; on either side it is reflected on the various 
nerves, so as to form a sheath for them as they pass 
outwards to the intervertebral foramina. The outer 
surface of the arachnoid is in contact with the inner 
surface of the dura mater, and the two are, here and 
there, connected together by isolated oonnectivc-tissue 
tiabeculje, especially on the posterior surface of the 
cord. For the most part, however, the membranes 

are not connected together, and the interval between them is named tlie suh-ihiral 
space. The inner surface of the arachnoid is sepaiuted from the pia mater by a con- 
siderable interval, which is called the sudj^ayg,chiu:)i^^ space. This space is largest 
at the lower part of the spiiial canal, and encloses the mass of nerves which form 
the cauda equina. It contains an abundant serous secretion, the cerehro-sjylnal 

Jtuid, and usually communicates with the 
general ventricular cav^y of tlie brain, by 
means of an opening in the fibrous layer 
of the inferior boundary of the four th 
ventricle (^forartien of Magertdia,) Tliis 
secretion is sufficient in amount to expand 
the arachnoid membrane, so as to com- 
pletely fill up the whole of ' the space 
included in the dura mater. The sub- 
ai’achnoidean space is crossed, at the back 
part of the cord, by numerous fibrous 
bands, which sti*etch from the arachnoid 

< to the pia mater, especially in the cervical region, and is partially subdivided by a 
longitudinal membranous partition, which serves to connect the arachnoid with the 
pia mater opposite tbe posterior median fissure. This partition is incomplete, and 
cribilform in structure, consisting of bundles of white fibrous tissue, interlacing with 
each other,* 


260. — Transverse Section of the Spinal 
Cord and its Membranes. 


I>ura - 3faiA »• ^ 

Layer | ^ 
^^cvr4XtlLaycT^ ^ 



ft. 


^ * It wiU be noticed that this description of the arachnoid varies from that in former 
editions, which described this membrane as a closed sac, one layer of which, 
lagetf ensheatbed thfe cord, and the other, the parietal layer, was reflected over the inner 
surface of the dura mater. The space between the two layers was termed the ^ cavity of 
: , the arachnid ’^and corresponded to the ^ suh-dural ’ space in the above description, Kolliktir 
waa the deny that the inner surface of the dura mater was covered by an outer layer 

' df the s^^hnoid; he ^states that nothing is found here except epithelium, no trace of 
a special membrane existing. This view is now very generally adopted by anatomists, and 
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Structure, The arachnoid a delicate membrane, made up of closely arranged 
parallel bundles of connective tissxie, covered on the outer or dural surface by one or 
two layers of endothelial cells. On the inner surface it gives off the trabeculae which 
stretch across the sub-arachnoid space. 

The IHa Mater of the coi*d is exposed on the removal of the arachnoid (fig. 259). 
It covers the entire surface of the cord, to which it is very intimately adherent, forming 
its netirilemma, and sends a process downwards into its anterior fissure, and another, 
extremely delicate, into the posterior fissure. It also forms a sheath for each of the 
filaments of the spinal nerves, and invests the nerves themselves. A longitudinal 
fibrous band extends along the middle line on^^pip anterior surface, called by Haller 
the llnea sple'iulens ; and a somewhat similar band, the ligamenl'am denticmlatum^ 
is situated on each side. At the point where the cord terminates, the pia mater 
becomes contracted, ^nd i^ continued down as a long, slender filament (filum ter- 
niinale), which descends through the centre of the mass of nerves forming the cauda 
equina, and is blended with the impervious sheath of dura mater, on a level with 
the top of the sacral canal. It assists in maintaining the cord in its position during 
the movements of the trunk, and is, from this circumstance, Cinlled the central 
ligament of the spinal cord. It contains a little grey nervous substance, which may 
be traced for some distance into its upper part, and is accompanied by a small artery 
and vein. 

Structure. The pia mater of the cord is less vascular in structure than the pia 
mater of the brain, with which it is continuous, being thicker, more dense in struc- 
ture, and composed of bundles of connective-tissue fibres, arranged for the most part 
longitudinally. It is usually described as consisting of two layers, between which is 
a network of elastic fibres, in which the vessels ramify. It is also supplied with 
nerves, which arc derived from the sympathetic, and from the posterior roots of the 
spinal nerves. At the upper part of the cord, the pia mater presents a greyish, 
mottled tint, which is owing to yellow or brown pigment cells scattered among 
the elastic fibres. 

The Lujamenium Denticidatum (fig. 259) is a narrow fibious band, situated on 
each side of the spinal cord, throughout its entire length, and sepaiuting the 
anterior from the posterior roots of the spinal nerves, having received its name 
from the serrated appearance which it presents. Its inner border is continuous 
with the pia mater, at the side of the cord. Its outer border i)resents a series of 
triangular, dentated serrations, the points of which are fixed, at intervals, to the 
dura, mater. These serrations are about twenty in number, on each side, the first 
being attached to the dura mater, opposite the margin of the foramen magnum, 
between, the vertebml artery and the hypoglossal nerve; and the last near the 
lower end of the cord. Its use is to support the cord in the fluid by which it 
is surrounded. 


The Spinal Coed. 

The spinal cord {medulla sjnnalUi) is the cylindrical elongated pai’t of the cerebro- 
spinal axis, which is contained in the vertebral canal. It s leng th is usually alx)ut 
sixtee n or seven teen inches, and its weight, when divested of its membranes ai^fi 
nerves, abouf ~6ne1ounce and a half, its proportion to the encephalon being about 
I to 33. It does not nearly fill the canal in which it, is contained, its investing 
membranes being sepetrated from the surrounding walls by areolar tissue and a plexus 
of veins. It occupies, in the adult, the upper two-thirds of the vertebral canal, ex- 
tending from the u pper bord e r of the atlas to the lowev border of the body of the 
first lumbar vertebra, where it terminates in a slender filament of grey substance, 

• 

appears to have derived additional confirmation from the investigations of Betzius and Axel 
Ivey, who state that the connection which was formerly described as taking place between 
the two layers of the arachnoid as they were prolonged in the form of a tubular rsfaeatb over 
the nerves, does not exist. The same remark applms to the arachnoid jtueKnbraine: of the , 
brain, which is no longer regarded as a closed sac. See p. 473. . 
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261. — Spinal Oord. Sjde View. 
Plan of the Fissures and 
Oolumns. 


which is continued for some distance into the JUum terminah. In th e foetus, before 
the third month, it extends.to the bottom of the sacral^ but, aftw this period, 

it ^adualTy recedes from beloV, as tlie growth of the fiones composing the canal is 
more rapid in proportion than that of the cord ; so that, in the child at bi Hih, the 
cord extends as far as the third lumbar vertebra. Its position varies also according 
to the clegi'ee of curvature of the spinal column, being raised somewhat in flexion of 
the spine. On examining its surface, it presents a difference in its diameter in dif- 
ferent parts, being marked by two enlargements, an upper or cervical, and a lower 
or lumbar. The cervical enlargement, which is the larger, extends from the third 
cervical to the first dorsal vertebra ; its greatest diameter is in the transverse direc- 
tion, and it corresponds with the origin of the nerves which supply the upper ex- 
tremities. The lower, or lumbar enlargement, is situated opposite the last dorsal 
vertebra, its greatest diameter being from before baekwar^. It correspond^ with the 
origin of the nerves which supply the lower extremities. In form, the spinal cord 
is a flattened cylinder. IJ. presents on its anterior surface, along the middle line, 
a longitudinal fissure, the anterior median fissure ; and, on its posterior surface, 
another fissure, which also extends along the entire length of the cord, the posterior 
median fissure. These fissures serve to divide the cord into two symmetrical halves, 
which are united in the middle line, throughout their entire length, by a transverse 
band of nervous substance, the coimnissure. 

The Anterior median fissure is wider, but of less 
depth than tlie posterior, extending into the cord for 
about x)ne-third of its thickness, and is deepest at - 
the lower part of the cord. It contains a prolonga- 
tion from the pia mater ; and its floor is formed by 
the anterior white commissure, which is perforated 
by numerous blood-vessels, passing to the centre of 
the cord. 

The Posterior median fisstire is much less marked 
than the anterior, and most distinct at the upper and 
lower parts of the cord. It extends into the cord 
to about one-half of its depth. It contains a little 
connective tissue, and numerous blood-vessels, and 
its floor is formed by a thin layer of white substance, 
the posterior white commissure. Some anatomists 
state that the bottom of this fissure corresponds to 
the grey matter, except in the cervical region, and at a point corresponding to the 
enlargement in the lumbar region.* 

Lateral Fissures, On either si^e of the anterior median fissure, a linear series 
of foramina may be observed, indicating the points where the anterior roots of the 
spinal nerves emerge from the cord. This is called, by some anatomists, the antero- 
lateral fissure of the cord, although no actual fissure exists in this situation. And 
on either side of the posterior median fissure, along the line of attachment of the 
posterior roots of the nerves, a delicate fissure may be seen, leading down to the 
grey matter which approaches the surface in this situation ; this is called the 'postero- 
lateral fissure of the spinal coi’d. On the posterior surface of the spinal cord, on 
e^ither side of the posterior median fissure, is a slight longitudinal furrow, marking 
off two slender tracts, the posterior median columns. These are most distinct in the 
cervical region, but are steted by Foville to exist throughout the whole length of 
the cord. 

Columns of the Cord, The fissures divide each half of the spinal con#' into four 
columns, an a^nterior column, a lateral column, a posterior column, and a posterior 
median coliimn. ^ * 

The emterior column includes all the portion of the cord between the anterior 
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median fissure and the antero-lateral fissure^ from which the anterior roots of the 
netves arise. It is continuous with the anterior pyramid of the medulla oblongata. 

The lateral column^ the largest segment of the fcord, includes all the portion 
between the antero- and postero-lateral fissures.. It is continuous witti the lateral 
column of the medulla. By some anatomists, the anterior and lateral columns are 
included together, under the name of the antero-lateral column, which forms rather 
more than two-thirds of the entire circumference of the cord. 

The posterior column is situated between the posterior median and postero-lateral 
fissures. It is continuous with the restiform body of the medulla. 

The posterior median column is that narrow segment of the cord which is seen on 
each side of the posterior median fissure, usually included with the preceding, as the 
pOxsterior column. 

Structure of the Cord. If a tran^sverse section of the spinal cord be made, it will 
be seen to consist of whiteilnd grey nervous substance. The white matter is situated 
externally, and constitutes the greater part. The grey sut)stance occupies the centre, 
and is so anunged as to present on the surface of the section two crescentic masses 
placed one in each lateral half of the cord, united together by a transverse band of 
gi*ey matter, the grey commissure. Each crescentic mass has an anterior and posterior 
horn. The posterior horn is long and narrow, and approaches the surface of the 
postero-lateral fissure, neiir which it presents a slight enlarg|ment. The anterior 
horn is short and thick, and does not quite reach the surface, but extends towards 
the point of attachment of the anterior roots of the nerves. Its maigiii presents a 
dentate or stellate appearance.. Owing to the projection's towards the xSiiiface of the 
anterior and posterior horns of the giey matter, each half of the cord is divided, 
more or less completely, into three columns, anterior, middle, and posterior ; the 
anterior and middle being joined to form the antero-lateral column, as^the anterior 
horn does not quite reach the surface. 

The grey commissure, which connects the two crescentic masses of grey matter, 
is sejjarated from the bottom of the anterior m(?dian fissure by the anterior white 
commissure j and from the bottom of the posterior fisxsure by the posterior white 

commissure. The grey commissure consists of a 
262.^Trausverso Sections of transverse baud of grey iikatter and of white fibi^es, 

derived from the opposite half of the cord and the 
posterior roots of the nerves. The anterior com- 
missure is formed of fibres, j>artly from the anterior 
column^ and partly from the fibrils of the anterior 
loots of the xspinal nerves, which decussate as they 
pass Ttcross from one to the other side. * 

The mode of arrangement of the grey matter, 
and its amount in proportion to the white, vary in 
^diflferent parts of the cord. Thus, the posterior horns 
are long and narrow, in the cervical region; short 
and narrower, in the dorsal ; short, but wider, in the 
Opposite Middle of Dorsal region lumbar region. In the cervical region, the crescentic 

j^rtions are small, and the white matter more abun- 
dant than in any othejr region of the cord. In the 
dorsal region, the grey matter is lejxst developed, the 
white matter being also small in quantity. In the 

Opposite Lumbar region. lumbar region, the grey malter is mor-e abundant than 

in any other region of the cord. Towards the lower 
end of the, cord, the white matter gradually ceases. The crexscentic portions of the 
grey matter soon blend[ into a single mass, which forms the only constituent of the 
extreme point of the cord. ^ 

The minute anatomy of the cord is described in the Introduction. 



the Cord, 



Opposite Middle of Cervical 
region. 
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The Brain and its Membranes. 

Dmection, To examine the brain with its membranes, the skull-cap must be removed. 
In order to effect this, saw through the external table, the section commencing, in front, about 
an inch above the margin of the orbit, and extending, behind, to a level with the occipital 
protuberance. Then break the internal table with the chisel and hammer, to avoid injuring 
the investing membranes or brain ; l[oosen, and forcibly detach the skull-cap, when the dura 
mater will be exposed. The adhesion between the bone and the dura mater is very intimate, 
and much more so in the young subject than in the adult. 

The meinbi’anes of the }>rarn arc, the dura mater, arachnoid membrane, and pia 
, mater. 

Dura Mater. 

Tlio ihira mater is a thick and dense inelastic fibrous membrane, which lines the 
iiiteT*ior of the skull. It.H» outer surface is rough and fibrillated, and acllieres closely 
to the inner surface of the leones, forming their inteiTial ])eriosteum, this adhesion 
b(ung more intimate opposite the sutures and at the base of the skull \ at the margin 
of the foramen magnum, it tecomes continuous with the dura mater lining the spinal 
cjinal. Its inner surface is smooth and epitheliated, being lined by a layer of endo- 
tludial cells. It sends numerous processes inwards, into the cavity of the skull, for 
the suj^port a-nd protection of the different parts of the brain : and is prolonged to 
the outer surface of the skidl, through the various foramina which exist at the base, 
and thus becomes (lontinuous with the pericranium ; its fibrous layer forms sheaths 
for the nerves which pass through these apertures. At tlie base of the skull, it 
sends a fibrous prolongation int/O the foramen caecum ; it lines the olfactory groove, 
and sends a series of tubular prolongations round the filaiitents of the olfactory 
nerves as they pass through the cribriform plate ; a prolongation is also continued 
through the sphenoidal fissure into the orbit, and aiaother is continued into the same 
cavity through the optic for amen, forming a sheath for the optic nerve, which is 
continued as far as the eyeball. In cer tain situations in the skull already mentioned, 
the fibrous layers of this membrane separate, to form sinuses for the passage of venous 
Irlood. Upon the upper surface of the dura mater, in the situation of the longitu- 
dinal sinus, may be ^een num(»rous small whitish bodies, the glmiduUr. PacchiowL 

Structure. The dura mater consists of white fibrous and elastic tissues, ari*anged 
in flattened laminae, which intei’sect one another in every direction. A layer of 
nucleated epithelial plates, similar to those fouifd on serous membranes, lines its inner 
surface ; these were formerly regarded as belonging to arachnoid membrane. 

Its arteries are very numerous, ^but are chiefly distributed to the bones. Those 
found in the anterior fossa are the anterior meningeal bmnehes of the anteidor and 
posterior ethmoidal, and internal carotid. In the middle fossa are the middle and 
small meningeal, branches of the internal maxillary, axd a bi^inch from the ascending 
pharyngeal, which enters the skull through the foramen lacerum basis cranii. In 
the posterior fossa, are the meningeal branch of the occipital, which enters t)te skull 
through the jugular foramen ; the posterior meningeal, from the vertebral; and 
occasionally meningeal branches from the ascending pharyngeal, which enter the 
^kull, one at tbo jugular foramen, the other at the anterior condyloid foramen. 

Tlie veim, which return the blood from the dura mater, and partly from the 
bones, anastomose with tl\e diploic veins. These vessels terminate in the various 
sinuses, with the exception of two which accompany the middle meningeal artery, 
and pass out of the skull at the foramen epinosum. 

The nerves of the dura mater are, the recurrent branch of the fourth, and 
filaments from tiie. Casserian ganglion, from ophthalmic nerve, and from the 
sympathetic. * « 

The so*calIed glandulse Pacchioni are numerous small whitish granulations, 
ipnally coUected into clusters of variable size, which fire found in the following 
4#uatiaxiB the outer surface of the dura mater, in the vicinity of the 

impesei^ longitudinal sinus, being received into little depressions on the inner 
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surface of the calvarium. 2. On the inner surface of the dura mater. 3. In the 
superior longitudinal sinus. 4. On the pia mater, near the margin of the hemi- 
spheres. 

These bodies are not glandular in structure, but simply enlarged normal villi of 
the arachnoid. In their growth they perforate the dura mater, and are thus found 
on its outer surface, and when of large size, they cause absorption of the bone, and 
come to be lodged in pits or depressions on the inner^ table of the skull. The manner 
in which they perforate the dura mater is as follows : — at an early period of their 
growth they project through minute holes in the inner layer of the dura mater, 
which open into large venous spaces, situated in the tissues of the membrane, on 
either side of the longitudinal sinus and communicating with it. In their onward 
growth the villi push the outer layer of the dura mater before them, and this forms 
over them a delicate membranous sheath. In structure they consist of trabeculae of 
connective tissue, covered over by a layer of epithelium. The spongy tissue of which 
they are composed is continuous with the trabecular tissue pf the subarachnoid space. 

These bodies are not found in infancy, and very rarely until the third year. 
They are usually found after tlie seventh year ; and from this period they increase in 
number as age advances. Occasionally they are wanting. 

Processes of the Dura Mater, The processes cf the dura mater, sent inwards 
into the cavity of the skull, are three in number, the falx cerebri, the tentorium 
cerebelli, and the falx cerebelli. 

The falx cerebri^ so named from its sickle-like form, is a strong*arched process of 
the dura mater, which descends veitiically in the longitudinal fissure between the 
two hemispheres of the brain. It is narrow in front, where it is attached to the 
<!rista galli process of the ethmoid bone ; and broad behind, whei‘e it is connected 
with the upper surface of the tentorium. Its upper margin is convex, and attached 
to the inner surface of f the skull as far back as the internal occipital pi'otuberance. 
In this situation it is broad, and contains the superior longitudinal sinus. Its lower 
margin is free, concave, and presents a sharp curved edge, which contains the inferior 
longitudinal sinus. 

The tentorium cerebelli is an arched lamina of dura mater, elevated in. the middle, 
and inclining downwards towards the circumference. It covers the upper surface of 
the cerebellum, and supports the posterior lobes of the brjun, and prevents them 
pi^ssing upon the cerebellum. It is attached, behind, by its convex border to the 
transverse ridges upon the inner surface of the occipital bone, and there encloses 
the lateral sinuses ; in front, to the superior margin of the petrous portion of the 
temporal bone, enclosing thej^superior petrosal sinuses, and from the apex of this 
bone, on each side, is continued to the anterior and posterior clinoid processes. 
Along the middle line of its upper surface, the posterior border of the falx cei*ebri 
is attached, the straight sinus being placed at their point of junction. Its anterior 
border is free and concave, aiid presents a large oval opening for the transmission 
of the crura cei’ebri. ^ 

The falx cerebelli is a slnall triangular process of dura mater, received into the 
indentation between the two lateral lobes of the cerebellum behind. Its base is 
attached, above, to the under a^d bafek part of the tentorium ; its posterior margin, 
to the lower division of the vertical crest on the inner surface of the occipital bone. 
As it descends, it sometimes divides into two smaller folds, which are lost on thb 
sides of the foramen m^num. 


Arachnoid Membrane. 

The arachnoid {apaxyq^ c7So9, like a spider^s web), so named from its extreme * 
thinness, is a delicate membrane which envelopes the brain, lying between the pia 
mater internally and the dum mater externally ; from this liTtter membrane it is 
separated by a space, the sub-dural space* 

It invests the brain loosely, being separated from direct contact with the cere-. 

* See foqt note, p. 468. 
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bral aubstance by the pia mater, and a quantity of loose areolar tissue, the suharach- 
noidean. On the upper surface of the cerebrum, the arachnoid is thin and transparent, 
and may be easily demonstrated by injecting a stream of air beneath it by means of 
a blowpipe ; it passes over the convolutions without dipping down into the sulci 
between them. At the base of the brain the arachnoid is thicker, and slightly 
opaque towards the ctmtral part; it covers the anterior lobes, and is extended across 
between the two middle lobes, so as to leave a considerable interval between it and 
the brain, the anterior suharachnoidean space ; it is in contact with the pons and 
under surface of the cerebellum ; but between the hemispheres of the cerebellum and 
the medulla oblongata another considerable interval is left between it and the brain, 
called the posterior suharachnoidean S2)ace. These two spaces communicate together 
across the crura cerebelli. The arachnoid membrane surrounds the nerves which arise 
from the brain, and encloses them in loose sheaths as far as their point of exit from 
the skull. 

The subarachnoid space is the interval between the arachnoid and pia mater ; 
this space is narrow on the surface of the hemispheres ; but at the base of the brain 
a wide interval is left between the two middle lobes, and behind, between the 
hemispheres of the cerebellum and the medulla oblongata. This space is the seat 
of an abundant serous secretion, the cerebrospinal Jltiid, which fills up the interval 
between the arachnoid and pia mater. The subarachnoid space usually communi- 
cates with the general ventricular cavity of the brain by means of an opening in the 
inferior boundary of the fourth ventricle. 

The sub-dural space also conbvins fluid; this is, however, small in quantity com. 
pared with the cerebro- spinal fluid. 

Structure. The arachnoid consists of bundles of white fibrous and elastic tissue 
intimately blended together. Its outer surface is covered with a layer of scaly 
epithelium. From its inner surface are given off a number of bundles of fine conuec- 
live tissue, which form a sponge-like trabecular network in the subarachnoid spac^o, 
in the interatices of which the cerebro-spinal fluid is contained. Vessels of considerable 
size but few in number, and, according to Bochdalck, a rich plexus of nerves derived 
from the motor division of the fifth, the facial, and the spinal accessory nerves are 
found in the arachnoid. 

The cerehrospinal fluid fills up the subarachnoid space. It is a clear, limpid fluid, 
having a saltish taste, and a slightly alkaline reaction. Aepording to Liissiiigne, it 
consists of 98*5 parts of water, the remaining 1*5 per cent, being solid matters, animal 
and saline. It varies in quantity, being n^ost abundant in old persons, find is 
quickly reproduced. Its chief use is probably to afford mechanical protection to 
the nervoufi centres, and to prevent the effects of concussions communicated from 
without. 


Pia Mater. 

The pia mater is a vascular membrane, and derives its blood from the internal 
carotid and vertebral aileries. It consists of a minute plexus of blood-vessels, 
held together by an extremely fine areolar tissue. It invests the entire surface 
of the brain, dipping down between the convolutions and laminee, and is prolonged 
itito the interior, forming the velum interpositum and choroid plexuses of the 
fourth ventricle. Upon the surfaces of the hemispheres, wh^re it covers the grey 
matter of the convolutions*, it is very vascular, and gives off from its inner surface 
a multitude of minute vessels, which extend perpendicularly for some distance 
into the cerebral substance. At the base of the brain, in the. situation of the 
anterior and posterior perforated spaces, a number of long straight vessels are given 
off, which pass through the white matter to reach the grey substance in the interior. 
On the cerebellum Che membrane is more delicate, and the vessels from its inner 
surface are shorter. Upon the crura cerebri and pons Varolii its characters are 
altogether cha»|^ ; it here presents a dense fibrous structure, marked only by slight 
of vc^duli^y. 
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According to Fohmann and Arnold, this mombrane contains numerous lymphatic 
vessels. Its ^nerves are derived from the sympathetic, and also from the third, 
sixth, seventh, eighth, and spinal accessory. They- accompany the branches of the 
arteries. 


The Brain. 

The brain {encephalon) is that portion of the cerebro-spinal axis that is contained 
in the cranial cavity. It is divided into four principal parts : viz., the cerebrum, 
the cerebellum, the pons Varolii, and the medulla oblongata. 

The cerehmm forms the largest portion of the encephalon, and occupies a 
considerable part of the cavity of the cranium i*esting in the anterior and mWdle 
fossBO of the base of the skull, and separated posteriorly from the cerebellum by the 
tentorium cerebelli. About the middle of its under surface is a narrow constricted 
portion, part of which, the crura cerehr% is continued onwairfs into the pons Varolii 
below, and through it to the medulla oblongata and spinal cord ; whilst another 
portion, the crura cerebelli^ passes down into the cerebellum. 

The cerebellum (little brain or after brain) is situated in the inferior occipital 
fossae, being separated from the under surface of the posterior lobes of the cerebrum 
by the tentorium cerebelli. It is connected to the rest of the encephalon by means 
of connecting bands, called cr^tra : of these, two ascend to the cerebrum, two descend 
to the medulla oblongata, and two blend together in front, forming the pons Varolii. 

The pons Varolii is that j)Ortion of tlie encephalon which rests upon the upper 
j)art of the basilar process and body of the sphenoid bone. It constitutes the bond 
of union of the various segments above named, receiving, above, the crura from the 
c(^rebrum ; at the sides, the crura from the cerebellum ; and below, the medulla 
oblongata. 

The 'medulla oblomjata extefids from the lower border of the pons Varolii to the 
upper part of the spinal cord. It lies beneath the cerebellum, resting on the lower 
part of the basilar groove of the occipital bone. 

Weight of the encephalon. The average weight of the brain, in the adult male, 
is 49^ oz., or a little more than 3 lb. avoirdupois ; that of the female, 44 oz. ; the 
average difference between the two being from 5 to 6 oz. The prevailing weight 
of the brain, in the male, ranges between 46 oz. and 53 oz. ; and, in the female, 
l>etween 41 oz. and 47 oz. In the male, the maximum weight out of 278 cases 
was 65 oz., and the minimum weight ^34 oz. The maximum weight of the adult 
female brain, out of 191 cases, was 56 oz., and the minimum weight ji oz. It 
a|)pears that the weight of the brain increases j*apidly up to the seventh year, 
laoi’e slowly to between .sixteen and twenty, and still more slo'vj^ly to between 
thirty and forty, when it reaches its maximum. Beyond this period, as age 
advances .and the mental faculties decline, the brain diminishes slowly in weight, 
about an ounce for each subsequent decennial period. These results apply alike to 
both sexes. 

The size of the brain appears to bear a general relation to the intellectual capacity 
of the individual. Cuvier’s brain weighed rather more than 64 oz., that of the late 
Dr. Abercrombie 63 oz., and that of Dupuytren 62\ oz. On the other hand, th^ 
brain of an idiot seldom weighs more than 23 oz. 

The human brain is heavier than that of all the lower animals, excepting 
the elephant and whale. The brain of the former weighs from 8 lb. to 10 lb.; 
and that of a whale, in a specimen seventy-five feet long, weighed rather more 
than 5 lb. * 


Medulla Oblongata. 

The medulla oblongata jis the upper enlarged part of the spinal cord, and ex- 
tends from the upper border of the atlas to the lower border of the Yarolii. It 
diiected obliquely downwards and backwards; its anterior surfim rests dn the 
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basilar groove of the occipital boiie, its posterior surface is received into the foasa 
between the hemispheres of the cerebeUum, forming the floor of the fourth ventricle. 
It is pyramidal in form, its broad ex- 

tremitj directed upwai-ds, its lower end 263.— Medulla Oblongata and Pons VarolU. 

being narrow at its point of connection Anterior Surface, 

with the cord. It measures an inch 
and a quarter in length, three-quarters 
of an inch in breadth at its widest part, 
and half an inch in thickness. Its sur- 
face is marked, in the median line, in 
front and behind, by an anterior and 
posterior median fissure, which are con- 
tinuous with those of the spinal cord. 

The anterior fissure contains a fold of 
pia mater, and terminates just below 
the pons in a cul-de^sac^ the foramen 
aumm. The posterioi* is a deep but 
narrow fissure, continued upwards along 
the floor of the fourth ventricle, where 
it is finally lost. These two fissures 
divide the medulla into two symme- 
trical halves, each lateral half being 
subdivided by minor grooves into fotir 
columns, which, from before backwards, 
are named the anterior pyramid, lateral tract and olivaiy body, the restiform body, 
the posterior pyramid. 

The anterior jiyraniidSf or corpoi'a pyramidalia^ are two pyramidal bundles of 
white matter, placed one on either side of the anterior median fissure, and separated 
from the olivary body, which is external to them, by a slight depression. At the 
lower border of the pons they are somewhat constricted ; they then become enlarged, 
and taper slightly as they descend, being continuous below with the anterior columns 
of the cord. On separating the pyramids below, it will be observed that their inner- 
most fibres form from four to five bundles on each side, which decussate with oiio 
another ; this decussation, however, is not formed entirely of fibres from the pyra- 
mids, but mainly from the deep portion of the lateral columns of the cord which pass 
forwards to the surface between the diverging anterior columns. The outeimost 
fibres do not decussate ; they ai-e derived from the anterior columns of the cord, and 
are continued directly upwards tljrough the pons Varolii. 

Lateral traqf, and olivary body. The lateral tract is continuous with the lateral 
column of the cord. Below, it is broad and includes that part of the medulla 
between the anterior pyramid and festiform body ; ^but above, it is pushed a little 
backwards, and narrowed by the projection forwards of the olivary body. 

The olivary bodies are two prominent oval masses, situated behind the anterior 
pyramids, from which they are separated by slight grooves. They equal, in breadth, 
the anterior pyramids, are a little broadei above than below, and ai'e alxjut half* an 
inch in length, being separated above from the pons Varolii by a slight depression. 
iNumerous white fibres {fibres arciformes) are seen winding round the lower Ond of 
each body, sometimes crossing their surface. 

The restiform bodies (fig. 264) are the largest columns of the medulla, 'and con- 
tinuous, below, with the posterior columns of the cord. They ai'e two rounded, 
cord-like eminences, placed between the lateral tracts, in fron^, and the posterior 
pyramids, behind ; from both of which they are separated by slight grooves. As 
they aiceu4 they diverge from each other, assist in forming the lateral boundaries of 
the fourtii ventricle, and then enter the corresponding hemisphere of the cerebellum, 
^| 5 ii|raing its infiarior peduncle, while other fibres are continued from the restiform 
ill^ies into ^erebruin* 

are two^narrow white cords placed 
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one on each side of the posterior median fissure, aud separated from the restiform 
bodies by a narrow gi*oove. They consist entirely of white fibres, and are continuous 
with the posterior median columns of the spinal cord. These bodies lie, at first, in 
close contact. Opposite the apex of the fourth ventricle they form an enlargement 
(2j7^oces8'ii8 clavatw)f and then, diverging, are lost in the cori*esponding restiform 
body. The upper part of the posterior pyramids form the lateral boundaries of the 
calamus scriptorius. 

The posterior surface of tlie TueduUa ohhmgata forms part of the floor of the fourth 
ventricle. It is of a triangular form, bounded on each side by the diverging posterior 
pyramids, and is that part of the ventricle which, from its resemblance to the point 
of a pen, is called the calamus scriptorius. The divergence of the posterior pyramids 
and restiform bodies opens to view the grey matter of the medulla, which is con- 
tinuous, below, with the grey commissure of the cord. In the middle line is seen a 
longitudinal furrow, continuous with the posterior median fissure of the cord, ter- 
minating, below, at the point of the ventricle, in b, cul-de-sac^thei ventricle of ArantiuSy 
which descends into the medulla for a slight extent. It is the remains of a 


264. Posterior Surface of the Medulla 

Oblongata. 


265. — Transverse Section of Medulla 
Oblongata. 




canal, which, in the foetus, extends throughout 
the entire length of the cord. 

Structure. The columns of the cord are 
directly continuous with those of the medulla 
oblongata, below ; but, higher up, both the white 
and grey constituents are rearranged befoi-e they 
are continued upwards to the cerebrum and cere- 
bellum. 

• The anterior i>yramid is composed of fibres 
derived from the anterior column of the cord 
of its own side, and from the latera? column of 
the opposite talf of the cord, and is continued 
upwards into the cerebrum and cerebellum. The 
cerebellar fibres form a superficial and deep layer, 


which pass beneath the olivaiy body to the restiform body, and sprea.d out into the 


structure of the cerel)ellum. A deeper fasciculus enclose^ the olivaiy body, and, 


receiving fibres from it, enters the pons as the olivary fasciculus ov fillet \ but the 


chief nuiss of fibres from the pyramid, the cerebral fibres, enter the pons in their 
passage upwards to the cei'ebrum. The anterior pyramids contain no grey matter. 
The lateral tract is continuous, below, with the lateral column of the cord. Ifb 


fibres pass in three different directions. The most external join the restiform body, 
and pass to the cerebellum. The internal, more numerous, pass forwards, pushing 
aside the fibres of the anterior column, and form part of the opposite anterior pyramid. 
The middle fibres ascend, beneath the olivary body to the cerebrum, passing along the 
back of the pons, and form, together with fibres from the restiform body and posterior 
pyramids, the fasciculi teretssy in the floor of the fourth ventricle. 

Olivary hod/y. If a transverse section is made through mther olivaiy body, it 
will be found to consist of a small ganglionic mass, deeply imbedded in the in^iflla, 
IHirtly appearing on the surface as a smooth, olive-shaped eminap^ (fig. It. 

consists, externally, of white substance j and,intemfdly, of a corpus 
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dentatum. The grey matter is arranged in the form of a hollow capsule, open at its 
upper and inner part, and presenting a zigzag, or dentated outline. White fibres pass 
in1x),,or from the interior of this body, by the aperture in the upper part of the 
capsule. They join with those fibres of the anterior column which ascend on the outer 
side, and beneath the olivary body, to form the olivary fasciculus, which ascends to 
the cerebrum. 

The restiform body is formed chiefly of fibres from the . posterior column of the 
cord ; but it receives some from the lateral column, and a fasciculus from the anterior, 
and is continued, upwards, to the cerebrum and cerebellum. On entering the pons, 
it divides into two fasciculi*, 'kbove the point of the fourth ventricle. The external 
fasciculus enters the cerebellum; the inner fasciculus joins the posterior pyramid, is 
continued up along the fourth ventricle, and is ti aced up to the cerebrum with the 
fasciculi terctes. 

The posterior pyramid is formed by the posterior median column of the cord ; it 
joins the fasciculus teres,, and is continued with it to the cerebrum. 

266. — The Columns of the Medulla Oblongata, and their connection witli the 
Cerebrum and (Cerebellum. 



The course of the fibres of the medulla will be better understood by reference to 
the accompanying plan ; copied, by permission of Mr. H. E. Clark, from Wilson's 
* Anatomist's Vade-Mecum.' 

Septum of the medulla oblongata. Above the decussation of the anterior pyramids, 
numerous white fibres extend, from behind forwards, in the median line, forming a 
septum, which subdivides the medulla into two lateral halves. Some of these fibres 
emerge at the anterior median fissure, and form a band which curves round the 
lower border of the olivary body, or passes transversely across it, and round the sides 
of the medulla, forming the arciform Jibrea of Rolando. Others appear in the floor 
of the fourth ventricle, issuing from the posterior median fissure, and form the white 
striaa in that situation. 

Grey Tnatter of thf medulla oblongata. The grey matter of the medulla is a con- 
tinuation of that contained in the interior of the spinal cord, besides a series of 
deposits or nuclei. 

the lowexr part erf tlbo medulla, the gl*ey matter is arranged as in the cord, but 
^ piirt it becomes more abundant, and is disposed with less apparent 
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267. — ^Flan of Fibres of Medulla. 



DIAGRAM OF THE COURSE OF THE FIBRES THROUGH THE MEDULLA TO THE BRAIN. 
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regularity, becoming blended with all the white fibres, except the anterior pyramids. 
The* psirt corresponding to the transver^ grey commissure of the cord is exposed to 
view i|i the floor of the fourth ventricle, by the divergence of the restiforin bodies, and 
posterior pyramids, becoming blended with the ascending fibres of the lateral column, 
and thus forming the fctsciculi teretes. The lateral crescentic portions, but especially 
the posterior horns, become enlarged, blend with the fibres of the restiform bodies, 
and form the tuber culo drier eo of Rolando. 

Special deposits of grey matter are found both in the anterior and posterior parts 
of the medulla ; forming, in the former situation, the corpus dentatum within the 
olivary body, and, in the latter, a series of special masses, or nuclei,* connected with 
the roots of origin of the spinal accessory, vagus, glosso-pharyngeal, and hypoglossal 
nerves, 1 % thus appears that the closest analogy in structure, and also probably 
in general endowments, exists between the medulla oblongata and the spinal cord. 
The larger size and peculiar form of the medulla depend on the enlargement, diver- 
gence, and decussation of the vaiious columns ; and also on the addition of special 
deposits of grey matter in the olivary bodies and other parts, evidently in adaptation 
to the more extended range of function which this part of the cerebro-spinal axis 
possesses. 

Pons Varolii. 

The pons Varolii {mhocejJiale, Chaussier) is the bond of union of the various 
segments of the encephalon, connecting the cerebrum above, the medulla oblongata 
below, and the cerebellum behind. It is situated above the medulla oblongata, below 
the crura corebri, and between the hemispheres ^ the cerebellum. 

Its under mrface presents a broad transverse band of white fibres, which arches 
like a bridge across the upper ^art of the medulla, extending between the two 
hemispheres of the cerebellum. This surface projects considenibly beyond the level 
of these parts, is of quadrangular form, rests upon the sphenoid and basilar gi'oove 
of the occipital bone, and is limited before and behind by very prominent margins. 
It presents along the middle line a longitudinal gi*oove, wider in front than behinfl, 
which lodges the basilar artery : numerous transverse strise ai*e also observed on each 
side, which indicate the course of its superficial fibres. 

Its upper surface forms part of the floor of the fourth ventricle, and at each side 
it becomes contracted into a thick rounded cord, the cru^ cerebelli, which enters the 
substance of the cerebellum, constituting itsPmiddle peduncle. 

Structure, The pons Varolii consists of alternate layers of transverse and longi- 
tudinal fibres intermixed with grey matter (fig. 266). 

The transverse fibres connect together the two lateral hemisphei es of the cerebel- 
him, and constitute its gi*eat transverse commissure. They consist of a superficial 
and a deep layer. The superficial layer passes uniii/:erruptedly across the surface of 
the pons, forming a uniform layer, which consists of fibres derived from the crus cere- 
belli on each side, meeting in the median line. The deep la^er of transvei'se fibres 
decussates with the longitudinal fibres c^ontinued up. from the medulla,' and contiins 
much more grey matter between its fibres. 

The longitudinal fibres are continued up through the pons: — i. From the 
* anterior pyramid. 2. From the olivary^wdy. 3, From the lateral and posterior 
columns of the cord, receiving special fibres from the grey matter of the pons itself. 

1. The fibres from the anterior pyramid ascend through the pons, imbedded 
between two layers of transverse fibres, being subdivided in their course into smaller 
bundles \ at the upper border of the pons they enter the crus cerebri, forming its 
fasciculated portion or crusta. 

2. The divides in the pons into two bundles, one of which 

ascends to the c^pora quadrigemina j the other is continued to the cerebrum with 
the fibres of thqjtSiteral column. 

, 3. fihtes from the lateral and posterior columns oi the cord, . with a bundle 
tjie fasciculus, are intermix^ with much gi'ey matter, and appear in 
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the floar of the fourth ventricle as the fasciculi teretes : they ascend to the deep or 
cerebral part of the crus cerebri. 

Foville believes that a few fibres from each of the longitudinal tracts of the medulla 
turn forwards, and are continuous with the transverse* fibres of the pons. 

Septum. The pons is subdivided into two lateral halves by a median septum 
which extends through its posterior half. The septum consists of antero-posterior 
and transverse fibi’es. The former are derived from the floor of the fourth ventricle 
and from the transvei’se fibres of the pons, which bend backwards before passing 
across to the opposite side. The latter are derived from the floor of the fourth 
ventricle ; they pierce the longitudinal fibres, and are then continued across from 
one to the other side of the medulla, piei*cing the antei*o-posterior fibres. The two 
halves of the pons, in front, arc connected together by transverse "commissural 
fibres. 


Cehebrum. Upper Surface. (Fig. 268.) 

The cerebruih, in man, constitutes the largest portion of the encephalon. Its 
upj>er surface is of an ovoidal form, broader behind than in front, convex in its 
general outline, and divided into two lateral halves or hemispheres, right and left, 
by the great longitudinal fissure, whicli extends throughout the entire length of 
the cerebrum in the middle line, reaching down to the base of the brain in front and 
behind, but interrupted in the middle hy a broad transverse commissure of white 
matter, the corpus callosum^ which connects the two hemispheres together. Tins 
fissure lodges the falx cerebri, an# indicates the original development of the brain 
by two lateral halves, 

. Each hemisphere presents an outer surface, which is convex, to correspond with 
the vault of the cranium ; an inner surface, flattened, and in contact with the opposite 
hemisphere (the two inner surfaces forming the sides of the longitxidinal fissure) ; 
and an under surface or base, of more irregular form, which rests in front, on the 
anterior and middle fossse of the base of the skull, and behind upon the tentorium. 

• Con.vohUio'iis. If the arachnoid is removed with the forceps, the entire surface 
of each hemisphere will be seen to present a number of convoluted eminences, 
the convolutions, separated from each other hy depressions {sulci) of various depths. 
The outer surface of each convolution, as well as the sides and bottom of the sulci 
between them, are composed of grey i^atter, which is here called the cortical sub- 
stance. The interior of each convolution is composed of white matter ; and white 
fibres also blend with the grey matter at the sides and bottom of the sulcf. By this 
arrangement the convolutions ai*e adapted to increase the amount of grey matter 
without occupying much additional space, while they also afford a greater extent of 
surface for the termination of the white fibres in’ grey matter. On closer examination, 
however, the cortical substance is found subdivided into four layers, two of which are 
composed of grey and<*^two of white matter. The most external is an outer white 
stratum,, not equally thick over all parts of the brain, being most marked on the con- 
volutions in the longitudinal fissure and on the under part of the brain, especially^ on 
the middle lobe, near the descending horn of the lateral ventricle. Beneath this is a 
thick reddish-grey lamina, and then another thin white stratum ; lastly, a thin stra- 
tum of grey matter, which lies in close contact with the white fibres of the hemi- 
spheres ; consequently white and grey laminae alternate wffch one another in the con- 
volutions.* In certain convolutions, however, the cortical substance consists of no 
lessthan^ six layers, three grey and three white, an additional white stratum dividing 
the most superficial grey one into two ; this is especially marked in those convolutions 
which are situated near the corpus callosum. ‘ . ♦ , . 

There is no accurate resemblance between the convolutions in different brains, 

' ' ' ' ' ’ 'v' 

> * The student should bear in mind that it is extremely doubtful 
visible to the naked eye, correspond to the liayers of which the cortical iiftittAr is Mid $6 
be histologically Composed, and which were described in the Introduction. 
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nor are they symmetrical on the two sides of the same brain. Occasionally the free 
borders or the sides of a deep convolution present a fissured or notched appearance* 

The sulci aie generally an inch in depth ; they also vary in different brainSi and 
in different parts of the sam^ brain ; they are usually deepest on the outer convex 
sur&ce of the hemispheres ; the deepest is situated on the inner surface of the hemi- 
sphere, on a level with the corpus callosum^ and corresponds to the projection in the 
posterior horn of the lateral ventricle, the hippocampus minor. 

The number and extent of the convolutions, as well as their depth, appear to 
bear a close relation to the intellectual power of the individual, as is shown in 
their increasing complexity of armngement as we ascend from the lowest mammalia 


268. — Upper Surface of the Brain, tlie Arachnoid having been removed. 
^ntat Isonyitudinal Fissure, 



Up to man. Thus they are absent in some of the lower orders of mammalia, and 
they increase in number and extent through the higher orders. In man they present 
the most complex anangoment. Again, in the child at birth before the intellectual 
faculties are exercised, the convolutions have a very simple arrangement, presenting 
few undulations ; and the sulci between them are less deep than in the adult. In 
old age, when the mental faculties have diminished in activity, the convolutions 
become much less pxjominently marked. ' 


the spriinen from which this figure was drawn, the parieto-o( 
S»n;‘bri^e(jt py^, or obliterated, by one of the anuectant convolutions oi 
1^.,^'Qcmtinuatioti oaa be traced on thelnternal aspect of the hemisphere 


►arieto-occipital fissure has 
Ations of the occipital lobe, 
nisphere. See fig. 27S, 3. 
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The convolutions on the outer convex snrfiice of the hemisphere, the general 
direction of which is more or less oblique, are the largest and most complicated con- 
volutions of the brain, frequently becoming branched like the letter Y in their course 
upwards and backwards, towards the longitudinal fissure : these convolutions attain 
their greatest development in man, and are especially characteristic of the human 
brain. They are seldom symmetrical on the two sides. 

Each hemisphere of the bmin on its external surface is divided into five lobes, the 
division being made by the main fissures and by imaginaiy lines drawn to connect 
them (fig. 269). 

The fissures dividing the five lobes on the external surface of the hemispheres are 
three in number, and are named : fissure of Sylvius^ fissure of RolmuLo^ and parieto-- 
occipital fissure. 



The fissure of Sylvius begins at the base of the brain at the anterior perfoiiated 
space, and passing outwards to the external surface of the hemisphere, divides into^ 
two; one bmnch, passing upwards towards the longitudinal fissure, may be termed 
the aecendiuy limb ; the other, the longer one, running ^nearly horizontally back- 
wards, may be called the horizontal limb. 

The fisswre of Rolando is situated about the miiMle of the outer surface of the 
hemisphere. It commences at or near the longitudinal fissure and runs downwards 
and forwards to terminate a little above the horizontal limb of the fissure of Sylvius. 
In its coui*se it runs parallel to and some distance behind the ascending limb of the 
Sylvian fissure. * ^ 


The fissure is only seen to a slight extent on the ^ter si:^r&0e^^4 

hemisphere, and is not so distinctly; marked as the others. Tl^^ j 
outer surface of the hemisphere is . sometimes caUed . the 

■ 1 1 2 ' • f 
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fissure, to distinguish it from the continuation of the sulcus on the internal surface 
of the hemisphere, which would then be termed the internal parieto-occipital fissure. 
It commences about midway between the posterior extremity of the brain and the 
fissure of Rolando, and runs downwards and forwards for a variable distance, 
becoming indistinct below. 

These three fissures divide the external surface of the hemisphere into five lobes : 
the frontal^ the 'parietal^ the occipital^ the tein2toro-sphenoidal, and the central or 
island of Reil. 

The frontal lohe is that portion of the brain which is situated in front of the 
fissure of Rolando and above the horizontal limb of the fissure of Sylvius. Its 
iinder surfixee rests on the orbital jdato of the frontal bone, and is termed the 
orbital lobe. 

270. — Oonvolutionw ami I'issures of the Under Surface of the Anterior Lobe. 



The ascending limb of the fissure of Sylvius, called also the precentral fissure, 
. runs upwards through this lobe, dividing off a convolution, which lies between it 
and the fissure of Rolando, and which is called the ascending frontal convolution. 
The remainder of the lobe on the outer surface, namely, that part in front of the 
ascending limb of the fissure of Sylvius, is divided into three principal convolutions 
by two transverse sulci, named respectively the superior^ middUy and inferior frontal 
convolutions. 

The under surface of the frontal lobe, which rests on the orbital plate of the 
frontal bone, is named the orbital lobe (fig. 270). ^It presents a well-marked groove 
or sulcus for the olfactory nerve. The convolution internal to this sulcus forms part 
,pf the marginal gyrus, hereafter to be described. .. External to the sulcus this surface 
df the frontal lobe is divided into three convolutions, which are named from their 
the interTial^ externaZy and posterior orbital convolutions. 
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The parietal lohe is bounded in front by the fissure of Rolando, l)ehind by the 
parieto-occipital fissui’e, and below by the horizoutaJ limb of the fissure of Sylvius, 
which separates it from the temporo-sphenoidal lobe. It presents four well-marked 
convolutions, more or less separated from each other by secondary fissures. Of 
these fissures, one, the intra-parietal^ commences at the horizontal limb of the fissure 
of Sylvius, and runs upwards, parallel to and behind the fissure of Rolando, sepa- 
rating a convolution, the ascending parietal^ whicli thus lies between the fissure of 
Rolando and the intra-parietal fissure, and is parallel with the ascending frontal 
convolution. The intra-parietal fissure then turns backwards and joins the parieto- 
occipital fissure ; it runs parallel with the great longitudinal fissuie, and separates 
a convolution, the snperior parietal (postero-parictal lobule), whicli lies along the 
miirgin of the longitudinal fissure, and is continuous in front with the ascending 
parietal convolution, and behind i^ limited by the parieto-occijiital fissure. The 
I’emaiuing part of the parietal lobe, namely, that part between the intra-j)arietal fis- 
sure above and in front, and the horizontal fissure of Sylvius below, is divided into 
two convolutions by a short vertical fissure ascending from the fissure of Sylvius : 
the anterior of these is the supra-rnaryinal convolution, and the posterior the angular 
cjonvoluiion ; this latter convolution is joined with the temporo-sphenoidal and occi- 
pital lobes by small connecting convolutions. 

The occipital lobe is situated at the posterior extremity of the brain, and is 
sejiarated above from the paiietal lobe by the jiarieto-occipital fissure ; below and 
in front it is united with the temporo-splienoidal and parietal lobes by small con- 
necting convolutions. It is imperfectly divided, by two small transverse fissui^s, 
into three convolutions, named respectively firsts secotid^ and third occipital con- 
volutions. 

The temporo-sphenoidal lobe is that portion of the hemisphere which is lodged in 
the luiddlo fossa of the base of the skull. In front and above it is limited by the 
fissui’e of Sylvius ; behind it is connected with the pai ietal and occipital lobes. It 
is divided into three convolutions by two transverse fissures ; of tliese, the upper 
one I'uns parallel to the horizontal limb of the fissure of Sylvius, and is hence named 
the parallA fissure. The three convolutions formed by these two fissures are named 
respectively the firsts second,, and third temporo-sphenoidal convolutions in their 
numeric;il order from above downwards. 

The central lobe, or island of Reil, is situated in the fissure of Sylvius at the base 
of the brain : being connected in front with the posteiior extreniity of the orbital 
lobe, and sei)arated externally by a deep sulcus from the infeiior frontal convolution, 
and from tlu5 lower ends of the ascending frontal and }>arietal convolutions. It is a 
triangular-shaped prominent cluster of alioiit six^ convolutimis, the gyT% operti, so 
c tiled from being covered in by the shies of the fissuie. By the removal of these 
convolutions the extra- ventricular part of the corpus strLatum would be reached. 

On the inner or niedian suiifacc of the hemispliores the arrangement of the con- 
volutions is less complex ; they are generally well-defined, and some of them lieing of 
great length, there is not the same sulxlivision into smaller lobes, as on the ex- 
termil surface (tig. 271). The fissures dn the internal surface are. five in naml)er, 
and are named the callosa- marginal, the par ieto- occipital, the calcarine, the colla^ 
teral, and the dentate, ^ 

The calloso-marginal fissure is seen in front, commencing lielow the anterior 
extremity of the corpus callosum ; it, at first, runs forward and upwards parallel 
with the rostrum of the corpus callosum, and winding round the genu of that body 
it continues from before backwards, between the ujiper margin of the hemisphere 
and the corpus callosum to about midway between the anterior and posterior 
extremities of the brain, where it turns upwards to reach the upper margin of the 
inner surface of the hemisphei*e and joins the superior extremity of the fissure of 
Itolando, or terminates in its immediate vicinity. It separates the marginal convo- 
lution from the gyrus fornieatus. 

The parieto-occipital fissui*e (internal parieto-occipital) is the continuation of the 
fissure of the same name seen on the outer surface of the hemisphere. It extends 
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in a curved direction downwards and. forwards to join the calcarine fissure. It 
separates the quadi-ate from the einieiito lobe. 

The calcarine Jifisvre commoncos, usually by two branches, at the back of the 
hemisphere, and runs nearly horizontjilly forwards, is joined by the parieto-occipital 
fissure, and continues as fai‘ as the posterior inferioi' extremity of the gyrus fomi- 
catus. It separates the cuneato lobe from the uncinate gyrus. 

The collate/ral fissure is situated btdow the preceding, being separated from it by 
the uncinate gyrus. It l uns foi wards, fi*om the posterior extremity of the brain 
nearly as far as the commencement of the fissure of Sylvius. It lies below the 
posterior and middle horn of the lateral ventricle, and causes the prominence known 
as the emiiicntia collatei-alis. 

Tl)e dentate fissitre commences immediately ])elow tlio posterior extremity of 
the corpus callosum, and runs forward to teiminato at the recurved part of the 


271. — Convolutions and I^’issuivs of tjie Inner Surface of the (V.rebral Ileinisphere. 



uncinate gyrus. It corresponds with tlu^ jnominence of the hij)p6campus major in 
the descending horn of the lateral ventricle. 

The lobes or convolutions seen on the internal surface of the hemisjdiere are six 
in number, and are named : gyrijus fnrnicatus^ marginal^ quadrate^ cnneatej untcinatey 
and te'mporo-sjdieno IdaL 

The gyrus or convolution of the corpus callosum, is a well-marked 

lobe which begins just in front of the anterior perforated space at the base of the 
bniin, it ascends in front of the genu of the corpus callosum and runs backwards 
along the upper surface of this lx)dy to its posterior extremity, where it joins the 
uncinate convolution. It is bounded above by the calloso-marginal fissure, which 
separates it from the marginal convolution. 

The marginal c^mvohuion is situated above the preceding, and has received its 
name from its position along the edge of the longitudinal fissure. It commences in 
&op.t at the anterior perforated space,, runs along the margin of the longitudinal 
fissure on the under surface of the orbital lobe, being bounded externally by the 
Stitcus foi* the olfactorj^ nerve : it then turns upwards to the upper surface of the 
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hemisphere, and nms backwards, forming the marginal convolution on the inner 
surface to the point where the calloso-marginal fissure turns upwards to I’each th(^ 
superior border of the hemisphoi*c. 

The quadrate lobe is the marginal convolution of the longitudinal fissimo behind 
the calloso-marginal sulcus, lying between this fissure in front and the parieto- 
occipital behind. It joins below the gyrus fornicatus. 

The cimeate . lobe is triangular in shape, bcang situated between the jmrieto- 
occipital and calcarine fissui’es, which, as above mentioned, m(M?t behind the posterior 
extremity of the gyrus fornicatus. 

The uncinate gyrus extends from the posterior extremity of the homisph(3i*o to 
the fissure of Sylvius, being bounded above by the calcarine and dentate fis.sm*es, and 
separated below from the tom poro- sphenoidal lobe by tlie collateral fissure. From 
the anterit)!’ extremity a. narrow portion is recurved or biint backwards in the foiin 
of a hook, which is sometimes called tlu3 crochet. 

The teriiporo-sphemyidal lolic. Below the uncinate gy¥us, and separat'd from it 
by the collateral fivssure, is the tem[)oro-sphcnoidal convolution already des(*rilK3d on 
the external aspect of the hemispliero. It turns lound tlu3 lower margin of the 
brain, and appears on the innei* surface. 

Besides the gi*eat priinaiy convolutions above named and des(;ribed, and which 
(!an he recognised in almost any well-developed brain, there arc a great number 
of secondary convolutions which pass from one t.o another of the primary, aval 
often render the arj‘angement of the latter somewhfit obscure ; of th(\S(.‘, the cou- 
lu'ctions of the occipital lobe, above mentioned, and wliich iii*e named atuiectnut 
convolutions, may be taken as examples. 


Cerebrum. Under Suhfa(je or Base, (Fig. 272.) 

The under suifixce of each hemispheric presmits a subdivision, as already men- 
tioned, into three lobes, named, from their position, anterior, middhc, and posterior. 

The (mlerior iyv frontal 1 oh(\ of a triangular form, with its ajxcx backwards, is 
somewhat concave, and rests upon the convex surface of the roof of the orbit, l>eing 
separated from the luithlle lobe by the fissure of Hylvins. The nt.iddle lohe^ which is 
more prominent, is received into the middle fossa of the base of the skull, a iul (com- 
prises the parietal and tomporo-sphenoidal lobes. The posterior or occipital lobe icsts 
upon the tontoilum, its extent forwards being limit(‘d by the anterior mai’giii of the 
cerebellum. 

The various objects exposed to view on the under surface of the c6i*ebrum, in 
and near the middle line, are hm e arranged in thfe order in which they are met with 
fi’om before backwards. 


Longitudinal fissure. * 

Corpus callosum and its peduncles. 
Lamina cinerea. 

Olfactory nerve. 

Fissure of Sylvius. 

Anter i or perforated space. 

Optic commi&sure. 


Tuber cinereum. 
Infundibulum. 

Pituitary body. 

Corpora alhicanl la. 
Posterior perforated space. 
Crura cerebri. 


The longitudinal fissure jmrtially separates the two hemispheres from one 
another : it divides the two anterior lobes in front ; and on raising the cerebellum 
and })ons, it will be seen completidy separating tlie two posteiior lobes, the inter- 
mediate porfion of the fissure being filled up by the gieat transverse band of white 
matter, the corpus callosum. Of these two portions of the lonigitudinal fissure, that 
which separates the posterior lobes is the longer. In the fissure between the two 
anterior lobes the anterior cerebral arteries may h(^ seen ascending on the corpus 
callosum ; and at the back part of this portion of the fissure, the anterior curved 
portion of the corpus callosum descends to the base of the brain. . . 
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The corpus caUosma termijiates at the base of the bmin by a concave margin, 
which is connect(^d with the tnlxii* cinercnim through the intervention of a thin layer 
of grey substance, the Imartta cinerea. This may l)e exposed by gently raising and 
dmwing back tlie optic commissiiro. A l|road white band may be observed on each 
side, passing from the under surface of the corpus (iallosum backwards and outwainls, 
to the commencement of the fissure of Sylvius ; these bands are called the peduncles 
of the corpus callosum, Latemlly, tho corpus callosum extends into the anterior 
lobe. 

The lamina cincrea is a thin layer of grey substance, extending backwards above 
the optic commissure from the termination of the corpus callosum to the tuber 
cinereum ; it is continuous on either side with the grey matter of the anterior 

272. — Base of the Braiu. 



perforated space, and forms the anterior part of the inferior boundary of the third 
ventricle. It connects th,e (jcnn^ or reflected portion, of the corpus callosum with 
the optic commissure, and is on this account described by Sappey as the grey root of 
the optic nerves. 

^ The olftkctory nerve, with its bulb, is seen on either side of the longitudinal 
fissure, upon the under surface of each anterior lobe. 

The fissure of Sf/lvius separates the anterior and middle lobes, and lodges the 
middle cerebral artery. At its oommoncement is seen a point of medullary sub- 
li^nce, corresponding to a subjacent band of white fibres, connecting the frontal 
temppri^phenoidal lobes, and called the fasciculus unciform, is ; on following 
-fissure outwardsj^ st divides into two branches^ which enclose the triangular^ 
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shaped prominent cluster of isolated convolutions called the islmui of Eeil {yyri 
operti), 

Tlie anterior perforated space (suhstantia perforatti) is situated at the* inner side 
of the fissure of Sylvius. It is of a triangular shape, bounded in front by the eon- 
volutions of the anterior lobe and the roots of the olfactory nerve ; behind, by the 
optic tract ; externally, by the middle lobe and conimonceiiient of the fissure of 
Sylvius; internally, it is continuous with the lanihia cincrea, and crossed by the 
peduncle of the corpus callosum. It is of a greyish colour, and corresponds to the 
under surface of the coi-j>us stiiatum, a large mass of grey matter, situated in the 
interioi’ of the brain ; it has received its name from being perforated by numerous 
minute apertures for the transmission of small straight vessels into the substance of 
the corpus striatum. 

The optic Gommissnre is situated in the middle line, immediately behind the 
lamina, cinerea. It is the point of junction between the two oj^tic nei'ves. 

Immediately behind the diverging optic tiacts, and between them and the pedun- 
cles of the cei’ebrum (crura cerehri) is a lozeiige-sha]>ed interval, the interpeduncular 
space^ in which are found the following pai*ts, aiTanged in the following order fi*oni 
befoie backwards : tlie tuber cinereurn, infundibulum, pituitary body, corpora albi- 
cantia, and the posterior perforated space. 

The tuber cinereum, is an eminence of grey mattcu*, situated ])etweeu the optic 
tracts and the corpora albicantia ; it is connecbid with tlu^ surruunding parts of the 
cerebrum, forms part of the floor of the third ventricle, and is continuous with the 
grey substance in that cavity. From the middle of its undej* surface a conical 
tubular process of grey matter, about two lines in lengih, is (continued downwards 
and forwards to be attached to the . posterior 1oIm3 of the pituitary body; this is 
the infundibulum. Its canal, which is funnel-shaped, communicates with the third 
ventricle. 

The pituitary body (hypoph ysis cerebri) is a small I’eddish-grey vascular mass, 
weighing from five to ten grains, and of an oval form, situated in the sella Turcica, 
in connection with which it is retained by tlic^ dui*a. mater forming the inner wall of 
the tiavernous sinus. It is very vascular, and consists of two lobes, separated fiom 
one another by a fibrous lamina. Oi' these, the anterior is tBe larger, of an oblong 
form, and somewhat concave behind, where it receives the ))osterior lobe, which is 
i*ound. The anterior lobe consists externally of a, firm yellowisli-grey substance, and 
interually of a soft pulpy subst.’ince of a yellow ish-white coloui*. The posterior lobe 
is darker than the anterior. In the •foetus it is larger i>ropovtionally than in the 
adult, and contains a cavity whicli communicates through the infundibulum with 
the thii'd ven tilde. In the adult it is firmer and more solid, and seldohi con buns 
any cavity. Its structure, especially the anterioi’ *lobe, is similar to that of the duct- 
less glands. It consists externally of a membranous ca]xsule, enclosing a sponge-like 
tissue, made up of fi collection^ of minute oblong or spherical spaces or alveoli. . These 
alveoli are formed by slender processes jirolonged into the interior of the oigan from 
the external capsule, which branch and communicate w ith eac;h other. 

The alveoli contain nucleated cells of variable size, arranged as a lining of one 
or more rows, ami often having in their centi e a cjxvity filleil with semifluid granular 
contents. 

The corpora albicantia^ or 'ni^ammillaria, are two small round whibi masses, eacl^ 
alK)ut the size? of a pea, placed side by side immediately Ixihind the tuber cinei^eum. 
Iliey aie formed by the anterior cruia of the fornix, hontjc called the bulbs of tlie 
fornix^ which, after descending to tin? base of the brain, are folded upon themselves, 
Irefore passing upwards to the thalami optici. They are composed externally of 
white substance, and internally of grey matter; the grey matter of the tvvo being 
connected by a transverse commissure of the same material, an eaidy period of 
foetal life they are blended together into one large mass, but teoome separated about 
the seventh month. . 

The posterior perforated space (pons Tarini) cori’esponds to a whitish-gK^ f ub« 
stance, placed between the corpora albicanttia in front, the ponp[ Varolii behind, and 
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the erura cerebri on either side. It forms the Imck part of the floor of the third 
ventVicle, and is pcrfomted by numerous small orifices for the passage of blood-vessels 
to the optic thalami. * 

>The crura cerebri [peduncles of the cerebrum) are two thick cylindrical bundles 
of white matter, which emei*ge from the anterior border of the pons, and diverge as 
they pass forwards and outwards to enter the under part of either hemisphere. 
Each crus is about three-quarters of an inch in length, and somewhat broader in 
front than behind. They are marked upon their surface with longitudinal striae, 
and each is crossed, just before entering the hemisphere, by a flattened white band, 
the optic tracts which is adherent by its upj)er border to the peduncle. In the 
interior of the crui*a is contained a mass of dark grey matter, called locits niger. 
The thiid nerve may be seem emerging from the innei* side of either crus, and the 
fourth nerve winding round its outoi* siele from above. 

Kach crus consists of a superficial and deep layer of longitudinal white fibres, 
continued upwards from the pons : these layers are st^parated from each other by the 
locus niger. 

The superjicifd longitudinal fibres are continued upwards, from the anterior 
pyramids to the cerebrum. TJiey consist ol* coarse fasciculi, which form the free 
pai't of tlie crus, and have received tlie name of tlie fasciculated portion or crusta of 
the peduncle (fig. 267). 

The dee.jf longitudinal fibres are continufid upwards, in two layers, one from the 
lateral and posterior columns of the medulla and from the olivary fasciculus, these 
fibres consisting of some derived from the same, and others from the opposite lateral 
tract of the medulla. More deeply, are finer fibres, mixtul with grey matter, derived 
fi'om the cerebellum, blended with the former. The (;erobral surfactj of the crus 
cerehri is formed of these fibres, and is named the tegmenium. 

The locus niger is a mass of grey matter, situated tetween the supei'ficial and deep 
layers of fibres above described. Jt is placed nearer the inner than the outer side of 
the crus. 

The posterior lobes of the cerebrum are concealed from view by the upper 
surface of the cerebellum, and pons Varolii. When these })arts are i^emoved, the 
two hemisphere's .are seen to b(^ separated by the great longitudinal fissure, tljis 
fissure being interrupted by the posterior rounded border of the corpus callosum. 

General Arrancement of the Parts coMPdfeiNG the CEUEniiiJM. 

c 

As the^peduncles of the cerebrum enter the hemispheres, they diverge from one 
another, so as to leave an interyal between them, the inteipedvncnJar space. As 
they ascend, the component fibies of each pass through two large masses of grey 
matter, the ganglia of the brain, called the thalanms o^dicus and corpus siriaHcni, 
which qu oject as rounded eminences from the upper .nend inner side of each peduncle. 
The hemispheres ai‘e connected togcthei*, above these masses, by the great ti ansverso 
commissure, the corpus callosum, and the interval left between its under surface, 
the uj)per surface of the ganglia, and the parts closing the interpeduiuailar space, 
forms the general ventricular Ccavity. The upper part of this cavity is subdivided 
into two by a vertical septum, the septum lucidum ; and thus the two lateral ven- 
tricles are formed. The lower part of the cavity forms the third ventricle, which 
communicates with the la,teral ventricles above, and with the fourth ventricle l)chind. 
The fifth ventricle is the interval left between the two layers composing the septum 
lucidum. 


Interior op the Cerebrum. 

If the upper part of either hemisphere is removed with a scalpel, about half an 
inch above the level of the corpus callosum, its internal white matter will be ex- 
1^ It is an oyahshaped centre, of white substance, surrounded on all sides by 
^ of grey matter which presents an equal thickness in 
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nearly every part. T his wh ite has been called the centrum ovale minus. 

Its surfiice is studded mtTTnuraerous minute red dots {jm^icta vasculosa)^ produced 
by the escape of blood from divided blood-vessels. In inflammation or j^reat conges- 
tion of the brain, these are veiy numerous, and of a dark colour. If the remaining 
portion of one hemisphere is slightly separated from the other, a broad band of white 
substance will be observed connecting them, at the bottom of the longitudinal fis- 
sure ; this is the corpus callosum. The margins of the hemispheres, which overlap 
this portion of the brain, are called the lahia cerehri. Each labium is part of the con- 
volution of the corpus callosum {gy'^us fornicatu^) already described ; and the space 
l)etween it and the upper surface of the corpus callosum has bc(jn termed the ventricle 
of the corpus callosum (fig. 275, 2). 

Tlie hemispheres should now be sliced off, to a level with the corpus callosum. 


273. — Section of the Brain. Made on a level with tin; Corpus Callosum. 



when the white substance of that structure will be seen connecting the two henii* 
spheres. The large expanse of mediillaiy matter now exposed, surrounded by the 
convoluted margin of grey substance, is called the ^nfriipi ova^^^ 

„The corjnis callosum is a thick stratum of tnxnsverse fibres, exposed at the bottom 
of the longitudinal fissure. It connects the two hemispheres of the brain, forming 
their great transverse commissure ; and forms tHe i‘oof of a space in the interior of 
each hemisphere, lateral ventricle. It is about four inches in length, extending 
to within an inch and a half oFthe anterior, and to within twp inches and a half of 
tlie posterior, part of the brain. It is somewhat broader tehind than in front, and 
is thicker at either end than in its central part, being thickest behind. It presents 
a somewhat arched form (fig. 278, 5), fmm Ijefore backwards, terminating anteriorly 
in a rounded border, which curves downwards and backwards, between iJie anterior 



492 


NEliVOUS SYSTEM. 


lobes to the base of the brain. In its course, it forms a distinct bend, named the 
genUy and is then continued downwar ds and backwards to the base of the brain, where 
jit is connected, through the lamina cinei'oa, with the tuber cinereum. The reflected 
portion of the cori>ns callosum is called the hexik or rostrum^ it becomes gradually 
narrower as it descends, and is attaches! by its lateral margins to the frontal lobes. 
At its termination the corpus ctillosum gives off two bundles of white substance, 
which, diverging from one another, ]>ass backwards, across the anterior perforated 
space, to the entrance of the fissui*e of Sylvius. They are called the 'ptdmtxiles of 
the corpus call^fluin. Posteriorly, the corpus callosum forms a thick rounded IStd, 
called the sjdenium or pad^ which is free for a little distance, as it curves forwards, 
and is then continuous wdth the fornix. On its upper surface, its fil^rous structure 
is very apparent to the naked eye, being collected into coarse transverse bundhis. 
Along the middle line is a lineai* dejwssion, the raphes bounded laterally by two or 
more slightly ek^vated longitudinal bauds, called the striev. Imigif/fulinales or nerves of 
Lancisi ; and, still moi*e pxtei'iially, other longitudinal strise are seen, beneath the 
convolutions whicli rest on the corpus callosum. These are the striae lonyitudinales 
laterales. The under siuface of tlie corjuis callosum is continuous beliind with the* 
fornix, being sej)arated from it in front by the Sf^ptum lucidum, wdiich forms a 
vertical partition between th(5 two vtuitricles. On eitlier side, the fibres of the 
corpus callosum peneti'ato into the sulistanco of the Ijeniispheresand connect together 
the anterioi*, middle, and i)a-rt of tliQ posterior lobes. It is the large number of fibres 
derived fi*om the anhu-ior and ])osi/Oi‘ior lobes which explains the great thickness of 
the two extremities of this commissiii'o. 

Au incision should now be made through the corpus c.allostim, on either side of the raphe, 
when two large irregular-sba[)ed cavities will he exposed, which extend through a great/ part 
of the length of eacli hemisphere. ^J'hese are the lateral ventricles. 

The lateral v entricl es are serous (cavities, foi nied by the iip])er part of the gcmei-al 
ventricular space in tlie interior of the bi*Jiin. They are lined by a thin diaphtnious 
lining membrane, coveml by imcleaUd epitbelium {the epc'iahpHa)^ with cilia 
scattered here and there in j)atches. Jt is moisteiicjd by a serous flui<l, which is some- 
times, even in health, secreted in considerable quantity. These cavities are two in 
number, one in each luuuisjjliere, and they arc separated from oadi other by a vei tical 
septum, the septum luciduai, 

Eiudi lateral ventricle consists of a central c^ivity^ or hody^ and thre e smaller 
cavities or catyma, which extend from it in different directions. The anteiaor cornu 
curves forwards and outwards into the substance of the anterior lobe. The posterior 
cornu, callefl the digital cavity, curves backwards into the posterior lobe. The middle 
coriju d€\scends into the middle lol>e. 

The central cavity, or body of the la-teml ventricle, is triangul.ar in foi'm. Tt 
is bounded, above, by the under surface of the cot*i)Us callosum, whicli forms the 
roof of the cavity, internally, is a vertical partition, the septum hicuhnn, which 
separates it from the o]>[)osite ventricle, and connects the under surface of the 
corpus cjxllosum with the fornix. Its floor is for med by the following parts enumer- 
ated in their order of jiositiou, from bofore^nbadTwm’^^^ : the oorpy^stmadum, Uenia 
semicircularisy optic thalamus, choroid 2 dexuSy corpus fimhriatum, v^vAfoiymc, 

The anterior cornu is triangular in form, passing outwards into the anterior lobe, 
and curving round the anterior extremity of the corpus striatugj. It is bounded, 
above and in fixint, by the corpus callosum ; behind, by the corpus striatum, 

^'he posterierr cornu, or digital cavity, curves backwards into the substance of the 
posterior lobej its dii’ection Ijeing Ifeckwards and outwards, and then inwards. On 
its floor is seen a longitudinal eminence, which is pi’oduced by the extension inwards 
of the calcarine sulctis ; this is called the hippocampus mino r ^ Between the middle 
and posterior horns a smooth eminence is observed, which varies considerably in size 
in different sa^ects. It is called the eminentia coll Meral^ . 

has received its name tronT the striped appearance which 
its Motion i^resents^ in consequence of diverging white fibres being mixed with the 
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grey matter which forms the greater part of its substance. The intraventricular 
portion {nucleus caudatw) is a large pear-shaped mass, of a grey colour externally ; its 
broad extremity is directed forwards, into the fore part of the body, and anterior 
cornu of the lateral ventricle : its narrow end is directed outwards and backwards, 
being separated from its fellow by the optic thalami : it is covered by the serous 
lining of the cavity, and crossed by some veins of considerable size. The extra- 
ventricular portion {nucleus lenticularis) is imbedded in the white substance of the 
hemisphere. 

The tfsnia semdcirci.darw is a narrow, whiiish, semi-transparent, band of medullary 
substance, situa.ted in the depression between the corpus striatum and thalamus 
opticus. Anteriorly, it descends in connection with the anterior pillar of the fornix ; 



behind, it is continued into the descending horn of the ventricle, where it becomes 
lost. Its surface, especially at its fore part, is transparent, and dense in structure, 
and this was called by Tarinus the horntf hand. It co^^sists of longitudinal white 
fibres, the deepest of which run between the corpus striatum and optic thalamus^ 
Beneath it is a large vein {vena corporis striati)^ which recieives numerous small 
veins frogi the surface of the corpus striatum andT optic thalamus, and joins the vense 
Cxaleni. 

The thoroid plexus is a highly vascular, fringe-like membrane, occupying the 
margin of the fold of pia mater {velum inter positum)^ in the interior of the brain. 
It extends, in a curved direction, across the floor of the lateral ventricle. In fSront, 
where it is small and tapering, it communicates with the chormd jpleanls M the 
opposite side, through a large oval apeiture, the fprmnen of Posteriorly, it 
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descends into the middle hoi'u of the lateral ventricle, where it joins with the pia mater 
through the transverse fissure. In structure, it consists of minute and highly vascu- 
lar villous processes, composed of large round corpuscles, containing, besides a central 
nucleus, several yellowish granules and fat molecules, and covered by a single layer of 
flattened epithelium. The arteries of the choroi<i plexus enter the ventricle at the 
descending cornu, and, after ramifying through its subsbince, send bmnches into 
the substance of the bi\*iin. The veins of the choroid plexus terminate in the venae 
Oaleni. 

The corpus fvmhriatum (tamia hippocampi) is a narrow, white, tape-like >)and, 
situated immediately behind the choroid plexus. It is the lateral edge of the posterior 
pillar of the fornix, and is attached along the inner border of the hippocampus major 


275. — Transverse vertical section of the Brain, through the fore part of the Foramen 
Magnum, looked at from the front. After Ilirschfeld and jbeveill^. 



1. Corpus callosum in relation with the falx end the 

cerebral heuilspheres. 

2. Ventricle of the corpus callosniii. 

3. Lateral Ventricles. 

4. (V>rnu Amnioiiis, white cxtcnuilly and grey internally. 

6. Cerebellum, seiJiiratcd from the cerebrum by tbc 

tentorium. 

(5. Setdton through the corj)orji (luadrigemina, acjurduct 
of Sylvius, and pons N'liroiii. 

7. Mcflnlla oidongata witli the v(?rtebral arteries and the 


anterior spinal branch iii relation witli it. 

8. Anditorj-^ nerve, passing in1oth<^ meatus auditorius 
intcrniiP. * 

P. rneuraogastric nerve passing through the posterior 
hic.eratcd foramen.. 

30. Ninth nerve, ])as8ing through the anterior condyloid 
foramen. 

J3, 12, Grey ajid white eulistaiice of the convolution-s. 
I'lie fibres of the corpus cnlloBiim are showui radiating 
through the white to titc grey substance. 


r 


as it descends into the* middle horn of the lateral ventricle. It may be traced as far 
as the pes hippocampi. » 

The optic thalamus tmd fornix will he described when more completely exposed, 
in a later stage of the dissection of the brain. 

The middle cornu should now be exposed, throughout its entire extent, by introducing 
the little finger gently ipto it, and cutting outwards along the finger through the substance of 
the hemisphere, which should he removed, to an extent sufficient to expose the entire cavity. 


. The middle^ or de^oendiufj cornu, the largest of the three, traverses the middle 
of the brain, forming in its course a remarkable curve round tlie back of the 
It J^ses, at first, backwards, outwards, and downwards, and then 
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curves round the crus cerebri, forwards and inwards, nearly to the point of the 
middle lobe, close to the fissure of Sylvius. Its upper boundary is formed by the 
medullary substance of the middle lobe, and the under surface of the optic thalamus 
Its lower boundary, or floor, presents for examination the following parts : the hippo 
campus majoTy hippocampi^ pes accessor iijbs^ corjnts jimhriatum^ choroid plexus 
fcLscia dentata^ transverse fissure. 

The hippocampus major^ or cornu Ammmvis (fig. 276), so called from its resem- 
blance to a ram^s horn, is a white eminence, of a cmwed elongate form, extending 
throughout the entire length of the floor of the middle horn of the lateral ventricle. 
At its lower extremity it becomes enlarged, and presents a number of rounded eleva- 
tions with intervening depressions, which, from presenting some I’esemblanee to the 
paw of an animal, is called the pes hi2t2^ocampi. If a tmusverso section is made 
through the hippocampus major (figT’^TST^TTil' that this eminence is 

prodiiced by the extension inwards of the dentate sulcus on the exterior of the 
brain. This sulcus is flTlod with grey substance, which projects along the free 
margin of the hij)pocampiis major, forming a notched ridge, fascfiv^ler^^ The 
liippocjimpus is covered on its ventricular surface by a thin lamina of grey matter, 
which is continuous with the corpus fimhriatum of the fornix. 

The acces 807 *iusy or eminentia coUateralis^ hfis already been mentioned, as a 
white eminence, varying in size, placed lietween the hippocampus major and hippo- 
i^ampiis minor, at the junction of the posterior with the descending cornu. R Js 
formed by .jlie.prptf vision inwards of the collateral fissure. 

The cor2ms fimhriatnm is the thin lateral margin of tlu? posterior pillar of the 
fornix, prolonged, as already mentioned, from the central cavity of the lateral ven- 
tricl(\ 

Fascia deniaUi, On separating the inner border of the corpus fimbriatum from 
the choroid plexus, and raising the edge of the former, a serrated band of gi*ey sub- 
stance, tlie edge of tlie gi’ey substance of the dentate convolution, will be seem beneath 
it : tliis is theye^^^ent denlata. Correctly speaking, it is placed external to the cavity 
of the descending cornu. 

The tra,nsverse fissure is seen on separating the coi*pus limbriatum fi*om the optic 
thalamus. It is situated beneath the fornix, extending fi'om the middle line behind, 
downwards on eitlu^sr side, to the end of the descending cornu. It is of a horse-shoe 
shape. Its horizontal portion is bounded above by the s])lenium, or I'ounded poste- 
rior I'.xtremity of the corpus callosum, and below, by the corpora cjuadiigemina. Its 
lateral jiortioiis curve downwards and Iferwai-ds, anil are bounded below and in front 
by the crura cerebri and optic tlialami ; above and behind by the liipj»ocampus major 
and the corpus fimbriatum of the fornix. Thron;[^)i this fissure the pia inatci* passes 
IVom the exterior of the brain into the ventricles, to foim the choroid plexuses. 
Where the pia mater projects into the lateral ventricle, beneath the edge of the 
fornix, it is connected with th^ lining membrane of these Civvities so as to exclude all 
communication with the exterioi- of the brain. 

The fiejftum lucidum (fig. 278, 6) forms the internal boundary of the lateral ventricle. 
It is a thin, semi-transparent septum, atbxchcd, above, to the undei‘ surface of the 
coi'pus callosum ; below, to tlie anterior jiarf of the fornix ; and, in front of this, to 
the prolonged portion of the corpus callosum. It is triangulai' in form, broad 
front, and narrow behind, its surfaces looking towards the cavities of the ventricles. 
The septum consists of two laminoe, separated by a narrow interval, the fifth ven- 
tricle. 

Fifth Ventricle, Each lamina of the septum lucidum consists of an internal layer 
of white substance, covered by the lining membrane of the fifth ventricle : and an 
outer layer of grey matter, covered by the lining membrane of the lateral ventricle. 
The cavity of the fifth ventricle is lined by a serous membrane, povered with epithe- 
lium, and contains fluid. In the foetus, and in some animals, this space communi- 
cates, below, with the third ventricle; but in the adult, it forms a separate cavity. 
In oases of serous efiTusion into the ventricles, the septum is often fo^xid softened and 
partially broken down. 
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The fifili ventricle may be exposed by cutting through the septum, and attached portion 
of the corpus callosum, with scissors ; after examining which, the corpus callosum should 
be cut across, towards its anterior part, and the two portions carefully dissected, the one 
forwards, the other backwards, when the fornix will be exposed. 

The fornix (figs. 274, 276, 278) is a longitudinal lamella of white fibrouH matter, 
situated beneath the corpus callosum, with which it is continuous behind, but separated 
from it in front by the septum lucidum. It may be described as consisting of two 
symmetrical halves, one for either hemisphere. These two portions are joined 
togetlier in tli (3 middle line, where they form the hody^ but are separated from one 
anothei* in fi*ont and behind ; forming the miifrior mid posterior crura. 

The body of the foi'uix is triangular ; narrow in front, broad behind. Its upper 

276. — The Fornix, Velum Iiitorpositum, and Middle or Descending Cornu of 

t he Lateral Ventricle. 



surface is connected, in the median Hue, to the septum lucidum in front, and the cor 
pus callosum behind. Its under surface rests upon the velum interpositum, which 
separates it from the thir^ ventricle, and the inner portion of the optic thalami. Its 
lateral edges form, on each side, part of the flooi* of the lateral ventricles, and are. in 
contact with the choroid plexuses. 

The anterior a*ura arch downwards towards the base of the brain, separated from 
each other by a narrow interval. They are composed of white fibres, which descend 
through a quantity tf grey matter in the lateral walls of the third ventricle, and are 
placed immediately behind the anterior commissure. At the base of the brain, the 
white fibi*es of each crus form a sudden curve upon themselves, spread out and form 
.■.ihd outer ^ part of the corresponding corpus albicans^ from which point they may be 
into the substance of the correspondiiig optic thalamus (fig. 
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The anterior crura of the fornix are connected in their course with the optic com- 
missure, the white fibres covering the optic thalamus, the peduncle of the pineal 
gland, and the superficial fibres of the taenia somicircularis. 

The posterior crura^ at their commencement, are intimately connected by their 
upper surfaces wi^h the corpus callosum ; diverging from one another, they pass 
downwards into the descending horn of the lateral ventricle, being continuous with 
the concJfive border of the hippocampus major. The lateral thin edges of the posterior 
crura have received the name of corjnis finhbr latum, already destadbed. On the under 
surface of the fornix, towards its posterior part, between the diverging posterior 
crura, may be seen some transverse linos, and others, longitudinal or oblique. This 
appearance has been toi’med the lyra, fi om the fancied lesomblance it bears to the 
strings of a harp. 

277. — The Third aud Fourth Ventricles, 



Between the anterior pillaivs of the fornix and the anUn*ior extremities of the 
optic tbalami, an oval apertiii'e is seen on each side, iiie/tn'rnHen of Monro (tig. 27^. 
The two openings descend towards the middle line, and, joining together, lead into 
the upper part of the third venti iclc. These openings cohomunicate with the lateral 
ventricles on each side, and below with the third ventricle. 

Divide the fornix across anteriorly, and reflect the two portions, the one forwards, the 
Other backwards, when the velum interpositiim will be exposed. 

The velum interpositum (fig. 276) is a vascular membrane, Reflected from the pia 
mater into the interior* of the brain through the tiunsverse fissure, |>a8sirig beneath 
the posteidor rounded border of the corpus callosum and fornix, and aWy« : the ^ 
corpora quadrigemina, pineal gland, and optic thalami. It is of a 
and sejmrates the under surface of the body of the fornix from thib of the 

K K 
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third venti'icle. Its posterior border forms an almost complete investment for the 
pineal gland. Its anterior extremity, or apex, is bifid; each bifurcation being con- 
tinued into the corresponding lateral ventricle, through the foramen of MmxrOy 
forming the anterior extremity of the choroid plexus. On its under surface are two 
vascular fringes, which diverge from each other behind, and project into the cavity 
of the third ventricle. These are the choroid plexuses of the third venvtricU, To 
its lateral margins are connected the choroid plexuses of the lateral ventricles. 
The arteries of tlie velum interpositum enter from behind, beneafti the corpus 
callosum. Its veins, the Galenic two in number, run along its under surface ; 
they are formed by the venaa corporis striati and the veins of the choroid plexuses ; 
the vensB Galeni unite posteriorly into a single trunk, which terminates in the 
stmight sinus (fig. 242). 

Tho velum interpositum slIoiiUl now bo remr)ved. This must Ixj efft^ctod carefully, 
especial ly at its posterior pari, where it invests th<‘. pint^al gland ; the optic thalarai will then 
be exposed with tho cavity oi* tho third ventricle between them (fig. 277). 

The optic thalawi are two large oblong masses, placed between the diverging 
portions of the corpora striata ; they are of a white colour superficially ; internally 
they are composed of white fibres intermixed with grey matter. Each thalamus rests 
upon its corresponding crus cerebri, which it embraces. Exter^mlltj, it is hounded by 
the corpus striatum, and tsenia semicircularis ; and is continuous with the hemi- 
sphere. Internally y it forms the lateral boundary of the third ventricle; and run- 
ning along its up2)er border is seen tho peduncle of the pineal gland. Its upt^er surface 
is free, l)eing jjartly seen in the lateral ventricle; it is jmrtially covered by the fornix, 
and marked in front by an eminence, the anterior tubercle. Its under surface forms 
the roof of the descending cornu of tho lateral ventricle ; into it the crus cerebri passes. 
Its posterior and inferior party which projects into the descending horn of the lateral 
ventricle, j^resenis two small rounded eminences, the internal and external geniculate 
bodies. Its anterior extremityy which is narrow, forms the posterior boundary of tho 
foramen of Monro. 

^riie third ventricle is tho narrow oblong fissure jdaced between the ojdic thalami, 
and extending to the base of the brain. It is bounded, above, by the under surface 
of the volum interpositum, from which arc siisjiended the choroid plexuses of the 
third ventricle ; and, laterally, by two white tracts, one on either side, the pednncleH 
of the 2yineal gland. Its floor, somewhat oblique in its dimetion, is formed, from 
before backwards, by the parts which close the interjieduncular space, viz., the 
lamina cinerea, tho tuber cinereiim and infundibulum, the corj»ora albicantia and 
the locus perforatuB posticus ; its sides, by the optic thalami ; it is bounded, 
in front, by the anterior cruia o^ the fornix, and pait of the anterior commis- 
sure ; behind, by the jiostcrior commissure, and the iter a tertio ad quartum ven- 
triculum. 

The c^iviiy of the third ventricle is crossed by thi\3e commissures, named, from 
their position, anterior y middle y and jmsterior. 

The anterior commissure is at rounded cord of white fibres, placed in front of the 
anterior crura of the fornix. It perforates the corpus striatum on either side, and 
spreads out into the siibsUinco of the hemispheres, over the roof of the descending 
hum of each lateral ventricle. 

The middle or softcommisfinre consists almost entirely of grey matter. It connects 
together the optic thalami, And is continuous with the grey matter lining the anterior 
part of the third ventricrle. It is frequently broken in examining the brain, and 
might then be supposed to have been wanting. 

The posterior commisstircy smaller than the anterior, is a flattened white band of 
fibr^, connecting together the two optic thalami posteriorly. It bounds the third 
ventricle posteriorly, ^d is placed in front of and beneath the pineal gland, above 
the opening leading to the fourth ventricle. 

The third ventricle has four openings connected with it. In fpont ai’e the two 
oval apertures the foramina of Monro, one on either side, through which the thii*d 
cominuniSiBd:0s with the lateral ventricles, R^hind is a third opening leading into tho 
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fourth ventricle by a canal, the aqueduct of SyMv^s^ oi* iter a tertio ad qiiartum ven- 
tricvlum. The fourth, situated in the anterior part of the floor of the ventricle, is a 
deep pit, which leads downwards to the funnel-shaped cavity of the infundibulum 
(iter ad ivfandihtdum.) 

The lining membrane of the lateral ventricles is continued through the foramen 
of Monro into the third ventricle, and extends along the iter a tertio into the 
fourth ventricl<|i; at the bottom of the iter ad infundibulum, it ends in a culrde-^ 
sac. 

The foramen of Monro is the means hy which the two lateral ventricles commu- 
nicate with the third ventricle. It may 1^ regiirded as a Y-shaped passage ; the two 
upper divei'ging limbs communicating with the lateral ventricles respectively, and 


278. — Vertical Median Section of the Encephalon, showing the parts in the middle line. 



1 . ConvoItiUoti nf rori tin ralloRuni. Ab<»vc it is the 
ralloso-roargirul tissurt*, running out at S to join tiic 
fissure of Boland o. 0 

3. The j arieto- occipital fissure. 

4, 4 point to the oalcni ine fissure, wliloli is just above the 

miTubers. Between 2 and 3 are the convolutions of 
the quadrate lobe. Between 3 and 4 ia the cuiicato 
lobe. 

•'». The corpus callosum. 

The septum lucidum. 

7. The fornix. 

Anterior pillar of the fornix, descending to the base of 
the brain, and turning on Itself ta form the corpus 
albicans. Its course to the optic thalamus is indicated 
by a dotted line. 

The optic thalamus. In front of the number and 


behind the anterior erns of the fornix, a sharled part 
iiulicatcs the foraniej* of Monro ; behind the niunbcr 
an oval iTiark shows the position of the grey njsittcr 
continuous with the middle ootninissure. 

10. The velum interpositum, 

11. 'Hie pineal gland. 

12. The corpora quadrigemina. 

13. The crus cerebri. 

14. The valve of A^ieusscim (above the nuiubcr). 

15. The pons Varolii. 

16. The third nerve. 

17. The pituitary bo<ly. 

18. The optic nerve. 

10. points to the anterior commissure, indicated by an 
oval mark behind the number. 


joining below to open into the third ventriclili* Its roof in formed by the anterior ex- 
tremity of the body of the fornix, which dividing into its two crura, arches down- 
wards in front of the anterior extremity of the optic thalami. The crus is not, 
however, in contact vrith the thalamus, but an interval is left between the two, which 
the foramen of Monro. Its boundaries are, therefore, in front, the anterior pillars 
of the fornix; behind, the anterior extremity of the optic thalamus ; above, the 
body bf the fornix; and below, the groove where the corpus optic 

thalamus meet. . 
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Gn^WSi^ter of the third ventricle. A layer of grey matter covers the greater part 
of the surface of the third ventricle. In the floor of this cavity it exists in great 
abundance, and is prolonged upwards on the sides of the thalami, extending across the 
cavity as the soft commissure ; below, it enters into the corpora albicantia, and 
surrounds in part the anterior pillai*s of the fornix. 

Behind the third ventricle, and in front of the cerebellum, are the corpora quad- 
1 ‘igemina ; and resting upon these, the pineal gland. 

The pirveal gland (epiphysis cerebri), so named from its peculiar shape {pinna ^ a 
fir-cone) is a small reddish-g;rey body, conical in form, (hence its synonym, conarium) 
placed immediately behind the posterior commissure, and between the nates, upon which 
it rests. It is retained in its position by a duplie^iture of pia mater, derived from the 
under surfac^e of the velum interpositum, which almost completely invests it. The 
pineal gland is about four lintvs in length, and from two to three in width, at its basci, 
and is said to be larger in the child than in the adult, and in the female than in the 
male. Its base is coiiii(3<?lod to the ceT*ebriim by two peduncles {the peduncles of the 
pineal gland) which pass forwards upon the upper and inner margin of the optic 
^thalami to the anterior crura of t\w, foinix, with which they become blended : thescj 
two |)eduiudcs join together at their posterior extremity, in front of the pineal gland, 
forming a sort of festoon, and the base of the gland is connected to their posterior 
margin nt the point of junction. In front the band of union is joined to the back 
of the posteritn* (commissure. The pineal gland is very vascular, and consists chiefly 
of grey matbir, with a few medullary fibres. In its base is a small cavity, said by 
some to (rt^immunicate with that of the third ventricle. It contains a transparent 
viscid fluid, and occntsionally a c|uautity of sabulous matter, mimed acervulibs cere/tri, 
composed of pliosphate and carbonate of lime, phosphate of magnesia and ammonia, 
with a little aninuil matter. These concretions arc almost constant in their existence, 
and are found at all j»eri(jds of life. When this body is solid, the sabulous matter is 
found upon its surfiuje, and occasionally upon its peduncles. 

On the removal of the pineal gland and a<ljaceiit portion (jf pia mater, the. corpora qnadri- 
geinina aie exposed. 

The corpora or tnhe.rcnla qaadrigeinina. {optic lobes) are four rounded eniineuc(\s 
placed in pairs, two in front, and two behind, and separated from one another by a 
crucial depression. They are situated immediately tehind the third ventricle and 
posterior commissure, beneath the posterior border of the corpus (callosum, and above 
the iter a U3rtio ad (jiiartum ventriculum. Tke anterior pair, the nates ^ are the larger, 
oblong from before backwards, and of a grey colour. The posterior pair, the testes^ ar(3 
heinisphorical in form, and lighter in colour than the preceding. Tlu?y are connocted 
on each side with the optic thilamus, and commenijemont of the optic tiucts, by 
means of two white prominent bands termed hrachia. Those connecting the nates 
with the thalamus {Ifrachia anteriora) are the larger, and |ms8 obliquely outwai'ds. 
I'hose (Jonnecting th(3 testes witli tlie thalamus, ai*e called the hracJiia posteriora. 
Both pairs, in the adult, ai*e (piite solid, being composed of white matter externally, 
and grey matter within. Those bodies are larger in the lower animals than in man. 
In fishes, reptiles, and birds, they are only two in number, are called the optic lobes, 
^from their connection with the optic nerves, and are hollow in their interior ; but in 
mammalia, they are four in numter, as in man, and quite solid. In the human foetus, 
they are developed at a very early period, and form a large proportion of the cerebral 
mass ; at first, they are only two in number, as in the lower mammalia, and hollow in 
their interior. 

These bodies receive, from telow, wiite fibres from the olivary fasciculus or fillet; 
they are^ also connected with the cerebellum, by means of a large white cord on each 
side, the processus qfl testes, or sui)erior peduncles of the cei^belium, which is continued 
onwards to the thalami through the tubercula quadrigeniina. 

The valve ofVieu^asens is a thin translucent lamina of medullary substance, stretched 
il^ e cerebello ad testes ; it covers in the canal leading from 

ventricle, forming part of the roof of the latter cavity. It is 
where it is connected with the testes; and broader behind, at its 
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connection with the vermiform process of the cerebellum. A slight elevated ridge, 
descends upon the upper part of the valve from the cor|)ora quadrige- 
mina, and oe^ either side of it may be seen the fibres of origin of the fourth nerve. Its 
lower half is covered by a thin transversely-grooved lobule of grey matter prolonged 
from the anterior border of the cerebellum ; this is called by the Italian anatomists 
the limjuetta laminosa^ 

The corpora genicalata are two small flattened, oblong masses, placed on the outer 
side of the corj^ora quadrigemina, and on the under and back part of each optic 
thalamus, and named, from their position, corpus geniculatum externum and inte/rrmm. 
They are placed one on the outer and one on the inner side of each optic tract. In 
this situation, the optic tract may be seen dividing into two bands, one of which is 
connected with tlie external geniculate body and nates, the other being connected with 
the internal geniculate body and testes. 

Structure of the cerebrum. The white matter of each hemisphere consists of three 
kinds of fibres : !• Diverging or peduncular fibres, which, connect the hemisphere 
with the cord and medulla oblongata. 2. Transverse commissural fibres, which 
connect together the two hemispheres. 3. Longitudinal commissural fi})res, which 
connect <listant parts of the same hemisphere. 

The diverging or peduncular fibres consist of a main body, and of certain accessoi'y 
fibres. The main l)ody originate in the columns of the cord and medulla oblongata, 
and enter the cerebrum through the crus cerebri, where they are arranged into two 
})undles, separated by the locus nigcr. Those fibres which form the inferior or fas- 
ciculatal portion of the crus, are derived from the anterior pyramid, and, ascending, 
pfiss mainly through the centre of the striate body ; those on the opposite surfac^e of 
the crus, whicli form the tegmentum, are derived fi*om the posterior pyramid and 
fasciculi teretcs; as they ascend, they pass, some through the under part of the 
thalamus, and others through both thalamus and coipus striatum, decussating in 
these bodies with each other, and with the fibres of the corpus callosum. The optic 
thakimi also receive accessory fibres from the proccissns ad tc*sto,s, the olivary fascic- 
ulus, the corpora quadrigemina, and (corpora geniculata. Some of the diverging 
fibres end in tlje cei*ebml ganglia, whilst otlieis pass thioiigb and receive additional 
fiV)reR from tliora, and, as they emerge, nidiate into tlic anterioi*, middle, a.ud jx^sterior 
lobes of tlie hemisj>hore, decussating again with the fibres of the corpus callosum, 
before passing to the convolutions. These fibres have received tlie name of corona 
radiata. 

The transverse commissural fibres connect together the two hemispheres across 
the middle line. They are formed by the corj^us callosum, and the anterior and 
posterior commissures. * 

The longitudinal commismiral fibres connect t(%ethor distant parts of the same 
hemisphere, the fibres being disposed in a longitudinal dii’ection. They form the 
fornix, the tenia semicircularjs, and peduncles of the pineal gland, the striaj lungi- 
tudinales, the fibres of thcwigyruB fomicatus, and the fasciculus unciformis. 

The Cerebellum. 

The Cerebellum, or little brain, is that portion of the encephalon whicli is con- 
tained in the inferior occipital fossa?. It is situated beneath the posterior lobes o? 
ftie oerebiTim, from which it is separated by the tentorium. Its average weight in 
tlie male is 5 ozs, 4 drs. It attains its maximum weight between the twenty-fifth 
and fortieth year ; its increase in weight after the fourteenth year being i*elatively 
greater in the female than in the male. The^proportion between the cerebellum |i,nd 
cerebrum is, in the male, as r to 8 J ; and in the female, as i to 8J. In the infi^t, 
the cerebellum is propoHionately much smaller than in the adult, J;he relation between 
it and the cerebrum being, according to Chaussier, between i to 13, and i to 26 ; by 
Criivrilhier the proportion was found to be i to 20. In form, tihe cerebellum ia 
oblong, and flattened from above downwards, its great diameter 
^ide. It measures from three and a hklf to four inches transvei^yj^ ljit^ 
to two and a half inches from before backwards, being about two incbei? thic|yj||k the 
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centre, and about six lines at the circumference, which is the thinnest part. It 
consists of grey and white matter : the former, darker than that of the cerebrum, 
occupies the surface ; the latter, the interior. The surface of the cerel^llum is not 
convoluted like the cerebrum, but traversed by numerous curved furrows or sulci, 
which vary in depth at different parts, and separate the laminm of which its exterior 
is composed. 

Its upper surface (fig. 279) is somewhat elevated in the median line, and depressed 


279. — Upper Surface of the Oerebelluna. 



towards its circumference ; it consists of two lateral hemispheres, connected together 
by an elevated median portion or lolje, the superior verniiforhi process. The median 
lobe is the fundamental part, and in some animals, as fishes and reptiles, the only 
part which exists; the hemispheres being additions, and attaining their maximum 
size in man. The homisphores arc? separated, in front, by a deep notch, the iucisura 
cerebelli anterior y wliich encircles the corpora (jfuadrigemina behind ; they are also 
separated by a similar notch behind, the incisnra cerebelli posteriory in which is 
received the upper part of thc^ falx cerebelli. Tlie superior vermiform process (upper' 


280, — Under Surface of the Cerebellum. 



part of tho median lobe of the cerebellum) extends from the notch on the anterior to 
that on the posterior border. It is divided into three lobes : the lobulua cmtralisy 
a small lobe, situate in tlie incisura anterior ; the monticulus oereheUiy the central 
projecting part of the process ; and the commissura simpleXy a small lobe near the 
incisura posterior. 

The undti^ surface of the cerebellum (fig. 280) is subdivided into two lateral 
ipteispheces by a depression, the valley y which extends from before backwards in the 
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middle line. The lateral hemispheres ai*e lodged in the inferior occipital fossse; the 
median depi’ession, or valley, receives the back part of the medulla oblongata, is 
bi’oader in the centre than at either extremity, and has, projtKsting from its floor, part 
of the median lobe of the cerebellum, called the inferior vermiform process. The 
y)arts entering into the comj>osition of this body are, from" behind forwards, the 
commissura bi'evis^ situated in the incisunx jjosterior ; in front of this, a laminated 
conical projection, the pyramid ; moi'e anteriorly, a larger eminence, the uvula^ which 
is placed between the two rounded lobes which occupy the sides of the valley, the 
amygdaloR or ton^Usy and is connected with them by a commissure of grey matiei- 
indented on the surface, called the furrowed hand. In front of the uvula is the 
module \ it is the anterior pointed termination of thci inferior vormifoi’m process, and 
projects into the cavity of the fourth ventricle ; it has been named by Malacarne the 
laminated tubercle. On each side of the nodule is a thin laycir of white substance, 
nttfichod externally to the flocculus, and internally to the nodule ; tliese form together 
the posterior medullary velum, or commissure of the flocculus. It is usually tovered 
in and concealed by the amygdalae, and cannot be seen until they are drfiwn aside. 
1^1 1 is band is of a semilunar form on each side, its anterior margin being free and 
concave, its posterior attached just in front of the furiowed band. Between it and 
the noduliis and uvula behind, is a deep fossa, called the swallow^s nest (nidus 
hirundinis). 

Lobes of the cerehellum. Each hemisphere is divided into an upyxjr and a lower 
poHion by the great liorizontal fissure, which commenc*es in front at the pons, and 
j)asses horizontally round the fre^e margin of either hemisphere, backwards to the 
middle line. From this primary fissure numerous secondmy fissures 2)roceed, which 
sej)aiate the cerebellum into lobes. 

Upon the ui>2>er surface of either hemisphere there are two lobes, sei>aiated from 
each other by a fissure. Those are the anterior or sqrmre lobe, wbi(;h extends as far 
])ack as the i)o§terior edge of the vermiform process, and the posterior or semilunar 
lobe, which passes from the termination of the preceding to the great horizontiil 
fissure. 

Upon the under surface of either hemisphere there are five lobes, sepaiuted by 
sulci; these are from before backwards, i. foccnhis or suh-peduncular lobe, a 
prominent tuft, situated behind and below the middle peduncle of the cerebellum ; 
its surface is composed of grey matter, subdivided into a few small laminse ; it is 
sometimes (jailed tlie jmeiiniogastric lobule, from l)eing situated behind the pneumo- 
gastric nerve : 2. the amygdala or tonsil, situated on either side of the great median 
fissure or valley, and projecting into the fourth ventricle : the digastric lobe, situated 
on the outside of tlie tonsil, and connected in part with the pyramid : 4.* the slender 
lobe, behind the digastric, and^connected with the^ back jiart of the pyramid and the 
commissura brevis : and more posteriorly (5.) the inferior posterior lobe, which also 
joins the commissura brevis 4 n the valley. 

Structure. (I’ig- 28^^ if a vertical section is made through either hemisphere of 
the (Mii'ebellum, midway between its centre and the superior vermiform process, the 
interior will be found to consist of a central stem of white matter, which contains in 
its interior a dentate body. From the surface of this central stem a series of jdates 
of medullary matter are detached, which, covered with grey matter, form the 
laminae ; and from the anterior {)art of each hemisphere arise threo laigo processes^or 
pcnluncles, superior, middle, and inferior, by which the cerebellum is connected with 
the rest of the encephalon. * 

The laminm tore about ten or twelve in number, including those on both surfaces 
of the cerebellum, those in front being detached at a right angle, and those behind at 
an acute angle ; os' each lamina proceeds outwards, other secondary laminae are de- 
tached from it, and from these, tertiary laminae. The arrangement thus described 
gives to the cut surface of the organ a foliated appearance, to which the name arbor 
vitae has been given. Each lamina consists of white matter, covered externally by a 
layer of grey substance. The white matter of each lamina is derived^ partly from the 
central stem. I in addition to which white fibres pass from one lamina to another. 
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The f^vey matter resembles somewhat the cortical substance of the convolutions. It 
consists of two layers : the external one, soft and of a greyish colour ; the internal 
one, firmer and of a rust colour. 

The cor'i^f^ dentatuni^ or yanylion of the cerehellum^ is situated a little to the 
inner side of the centre of the stem of white matter. It consists of an open bag or 
capsule of grey matter, the section of which preseiits a gi’ey dentated outline, open at 
its ant(u*ioi* part. It is surrounded by wdiite fibres; white fibi*es ai*e also contained 
in its interior, which issue from it to join the suj>ei*ior jieduncles. 

TJie fkefhanclest of the Cdsrebellum, superior, middle, and infeiior, serve to connect 
it witli the rest of tlio (uiceplialon. 

The s'ft]}ori()r jiedimcles {procesfi'iis e cerehello ad teMes) connect the cereliellum 
witli tlie cei'ebrum ; they pass forwards :ind upwards to the testos, beneath wliich 
they as(?end to th(^ crura 
cerebri and optic thalami, 
forming part of the diviu'gr 
ing cerebral fibres : each 
peduncle forms pai*t of the 
lateral bounclaiy of the 
fourth ventricle, and is 
connected with its ft‘llow 
of th<^ opposite side by the 
valve of Vitmssens. The 
]K 3 duncles are continuous 
behind witli the folia of 
the inferior vermiform pro- 
cess, and with the wliiie 
fibres in the interior of the 
corpus deiitatum. Beneath 
the corpora (jiiadrigemina, 
the innermost fibres of each 
ped uncle decnisstite w i tl i 
each otlier, so that some 
fibres from tlie right lialf of the cerebellum are continued to the left half of the 
cerebrum. 

1’he inferior 'ped'aneles [procesHits ad, ntednUam) connect the corebcJlum with the 
medulla oblongata. They pass dow nwards, to 4 ilie back part of the medulla and form 
part of the restiform bodies. Above, the fibres of each process are connected chiefly 
with the lariiinaj, on the upper surface of the cerebellum; and below, they are con- 
nected with all three tracts of one Kalf of the medulle-; and through these, with the 
corresponding lialf of tlie cord, excepting the posterior mcHlian columns. 

The middle peduncles {processus ad 2>*^^dem)^ the fLrgest of the three, connect 
together the two hemispheres of the ceivhellum, formii«vf^ tlieir gi*eat transveise 
commissure. They consist of a mass of curved fibres, wliich arise in the lateral parts 
of the cerebellum, and pass across to the same points on the opposite side. They 
form the transverse fibres of the pons Varolii. 

Fourth Ventiuclk (Fig. 277.) 

The fourth ventricle, of ventricle of the cereliellum, is the space between the 
posterior surface of the medulla oblongata and pons in front, and the cerebellum 
behind. It is lozenge-shaped, being contracted above and below, and broadest across 
its centml part. It is bounded laterally by the processus e cerelifello ad testes above, 
and by the diverging posterior pyramids and restiform bodies below. 

The roof is arched ; it is formed by the valve of Vieussens and the under surface 
of the cerebellum, which presents, in this situation, four small eminences or lobules, 
the nodulus^ uvula^ and two a^nyydalai, 

^ The anterior boundary, orfoor^ is formed by the posterior surface of the medulla 
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oblongata and pons. In the median line is seen the posterior median fissure, which 
l>ecomes gradually obliterated Hl)ove, and terminates l)elow in the point of the 
calarmis scriptoriua^ formed by the convergence of the posteinor pyramids. At this 
point is the orifice of a short canal terminating in a the remains of the 

canal which extends in fmtal life through the ctuitre of the cord. On each side of 
the median fissure are two slightly convex longitudinal eminences, the fasciculi 
teretes : they extend the entire length of the floor, being indistinct below and of a 
greyish colour, but well inai*ked and whitish above. Elach eminence consists of fibres 
derived from the latei*al ti’act and r(38tiform body, which ascend to the cei*ebrum. 
Opposite the ci*us ceiebelli, on the outer side of the fasciculi teietes, is a small 
eminence of dark grey substance, which presents a bluish tint thioiigh the thin 
stratum covering it ; this is called the locus civrrde%ts ; and a thin streak of the same 
colour continued up from this on either side of the fasciculi teretes, as far as the top 
of the ventiicle, is called the Urnia violace.a. The lower part of the llooi* of the 
ventride is crossed by several white transverse lines, Imem^ transverscc \ they emerge 
fi*i>m the posteiior median fissm*e ; some enter the crus cei'ebelli, others enter the 
of origin of the auditory nerve, whilst some pass upwards and outwards on the 
floor of the ventricle. 

The Imim/ membrane of the foui*th ventricle is continuous with that of the third, 
through the aqueduct of Sylvius, and its cavity communicates below with the sub- 
arachnoid space of the brain and cord through an apei ture in the layer of pia mater 
extending between the cercsbellum and medulla oblongata. Laterally, this membrane 
is reflected outwards a short distance between the cerebellum and medulla. 

The choroid plexuses of the fourth ventricle are two in number ; they are delicate 
vascular fringes, which project into the ventricle on each side, passing from the point 
of the inferior vermiform process to the outer margin of the restiform bodies. 

The (jrey matter in the floor of the ventricle consists of a tolerably thick stratum, 
continuous Inilow with the grey commissure of the cord, and extending up as high 
as the aqueduct of Sylvius j and, in addition, of some special deposits connected with 
the roots of oi*igin of cerbiin iiervcis. In tlio upper half of the ventricle is a projec- 
tion situated over the nvxcleus, from which the sixth and facial nerves take a common 
origin. In the lower lialf are three eminences on each side for the roots of origin of 
the eighth and ninth nerves. 



Cranial Nerves. 


T he Cranial Nerves, nine in nnml^er on each side, arise from some part of the 
cerebro spinal centre, and are transmitter! through foramina in the base of the. 
cranium. They have been named numerically, according to tlie order in which they 
pass out of the base of the bniin. Other names are also given to tliein derived from 
the parts to which tht^y are distributed, or from their functions. Taken in their 
order, from before backwlirds, they ai*e as follows : — 


ist. 

Olfactory. 

7 th. 1 

2nd. 

Op»tic. 

3rd. 

Motor oculi. 

f 

4tli. 

Pathetic. 

8th. < 

5t}i, 

Trifacial (Trigeminus). 

1 

6th.. 

Abducens. 

9 th, 


Facial (Portio dura). 
Auditory (Portio mollis), 

G losso-pharyngeal . 
Pneumogastric (Par vaguin). 
Spinal accessory. 
Hypoglossal. 


If, however, the 7th pair be considered as two, and the 8th pair as three distinct 
nerves, then their number will be increased to twelve, which is the armngement 
adopted by Sdmmerring. 

The cranial nerves may be subdivided into four groups, according to the peculiar 
function possessed by each, viz., nerves of special sense ; nerves of common sensn- 
tion ; nerves of motion ; and mixed mu*ves. These groups may be thus arranged : - 


JVerves of tSpecial Sense ^ 

Olfactory. 

Optic. 

Auditory. 

Part of G]osso-])haryngeal. 

Lingual or gusbitory branch of fifth. 


Nerves of Motion, 

Motor otiuli. 

Pathetic. 

Part of third division*of fifth. 
Abducens. 

Facial. 

** Hypoglossal. 


Nerves of Common Sensation, Mixed Nerves, 

Fifth (greater portion). Pnel mogastric. 

Pai’t of glosso-pharyngeal. Spina\ accessory. 

All the cranial nerves are connected to some pa'i'^yf the surface of the brain. 
This is termed their superjicial or apparent origin. But their fibres may, in all 
casoi), be traced deeply into the substance of the organ. This part is called their deep^ ’ 
or real origin,* 

Olfactory Nerve. (Fig. 272, p, 488.) 

The First, or Olfactory Nerve, the special nerve of the sense of smell, may bo 
regarded as lobe, or portion of the cerebral substance pushed forward in direct rela- 
tion with the organ to which it is distributed. It arises by three roots. 

* The deep origin or point of connection of the cranial nerve with the brain is still, in 
some instances, a matter of uncertainty. It seems probable that each of the nerves arises 
from some special centre of grey matter, termed a mwleus : at all events, many of them can 
be traced to such speoial nuclei, through which, no doubt, they are connected with other por- 
tions of the cerebral mass. It has been thought advisable in the text to give only the most 
modern views as to the deep origin of these nerves, without burdening the stuaent’s mind 
Vldth all the different opinions of anatomists, which liave at various times been set forth in 
^^p^ard to the place from which these nerves take their oririn. For these recent views, the 
edhtor, as statM in a former edition, is indebted to the late Dr. Lockhart Clarke. 
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The external or lotig rooty is a narrow, medullary band, which passes out- 

wards across the fissure of S5dvuis, into the substance of the jniddle lobe of the cere- 
brum. Its deep origin has been trdced to a nucleus of grey matter in the tempoi'o- 
sphenoidal lobe, in fron t of th e pes hipp ocampi. 

or grey root, arises from a papilla of grey matter {caruruyuXa mammil- 
laris), imbedded in the anterior lobe. It contains white fibres in its interior, which 
are connected with tlie cqjggus striatum. 

The internal, or short root, is composed of white fibres, which arise from the inner 
and back part of the anterior lobe, being connected, according to Foville, with the 
longitudinal fibres of the gyrus fo rni catus. 

These three roots unite, and form a flat band, narrower in the middle than at 
either extremity, and of a somewhat prismoid form on section. It is soft in texture, 
and contains a considerable amount of grey matter in its substance. As it passes 
forwards, it is contained in a deep sulcus, between two convolutions, lying on the 
under surface of the anterior lobe, on either side of the kmgitudinal fissure, and is 
retained in position by the arachnoid membrane which covers it. On reaching the 
ciibriform plate of the ethmoid bone, it expands into an oblong mass of greyish- 
white substance, the olfactory hulh. From the under part of this bulb are given off 
numerous filaments, about twenty in number, which pass through the cribriform 
foramina, and ar*e distributed to the mucous membrane of the nose. Each filament 
is surrounded by a tubular prolongation from the dura mater and pia mater* ; the 
former being lost on the periosteum lining the hose ; the latter, in the neurilemma 
of the nerve. The filaments, as they enter the nares, are divisible into three groups : 
an inner giY)up, larger* than those on the outer wall, spread out over the upper thii'd 
of the septum ; a middle set, confined to the roof of the nose ; and an outer set, 
which are distributed over the superior and middle turbinated bones, and the surface 
of the ethmoid in front of thorn. As the filaments descend, they unite in a plexi- 
foi*m network, and are believed by most observers to terminate in the cells of SchuUze. 

(p- 585)- 

The olfactory ^ffei s in structure from other nerves, in containing grey matter in 
its i nte rior, an<l being soft and pulpy in consistence. Its filaments are deficient in 
the white substance^bT Schwann, are not divisible into fibrillse, and resemble the 
gelatinous filj^’es, in l)eing nucleated, and of a finely-granular texture. 

Optic Nerve. 

• 

The Seconi), or Optic Nerve, the special nerve of the sense of sight, is distributed 

exclusively to the eyeball. The nerves of 
opposite sides are connected together at 
the commissure, andTrom the t)ack of the 
commissure they may be traced to the brain, 
under the name of the optic tracts. 

The optic tract, at its connection with 
the brain, is divided into two hands which 
arise fi*om the optic thalami, the corpora 
geniculata, and the anterior lobes {nat^) 
of the corpora quadrigemina. The fibres 
of origin £i*om the thalamus may be traced 
partly from its surface, and partly from its 
interior. From this origin, the tract winds 
obliquely across the under surface of the 
crus cerebri, in the form of a flattened band, 
destitute of neurilemma, and is attached to 
the crus by its anterior margin, ^ now as- 
sumes a cylindrical form , and, ^ it for- 

wards, is connected witkthe t uber 
and lamina cine rea. from both of which it receives fibres. According to Foville, it is also 
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connected with the tsenia semicii-cularis, and the anterior termination of the ^inis fo mi- 
catus. It fimilly joins witli the nerve of the opposite side, to form the optic commissure. 

The comsmSjSMTe. or chiasma^ somewhat quadrilateral in form, reste jupon^ t^^^ 
groove of the sphenoid bone, being Iwnindedj above, by the lamina cinera behind, 
by tiie tuber cinerenm; on either side by the aiiterior j^rf^j^^ Wit^uTTlie 

commissure, the optic nerves of the two sides undergo a partial decussation. The 
fibi •es which form the inner margin of each tract ai*e 
ctmtinued across from one to the other side of tlu^ 
bi*ain, and have no connection with the optic nerves. 

Thest5 may be regarded as commissural fibrns {inter- 
cereltral) })etween the thalami of opposite sidc^a. Some 
filings are continued across the anterior border of the 
chiasma, and connect the optic nei'ves of the two sides, 
having no rehition with^ th(5 optic tiucts. Tliey may 
bo regarded as commissural fibres between the two retinae {inter-rc.tinal fibres). 
The outer fibres of each tract are ccmtinued into the optic nerve of the same 
shle. The central fibres of each tract ai*e continued into the optii; nerve of the* 
ojiposite side, decussating in the commissuit> with similar fihi'es of the opposite 
tract. 

The optic nerres arise from the fore part of the commissure, and, diverging from 
one another, become rounded in form and firm in texture, and are enclosed in a 
sheath derived from the arachnoid. As ciich nerve passes through tlie correspond- 
ing optic foramen, it receives a sheath from the diini mater ; and as it enters the 
orbit this sheath subdivides into two layei*s, one of which becomes continuous witJi 
the periosteum of the oibit ; the other forms a sheath for the ht'vve, and suricmnds 
it as far as the sclerotic. The nei’ve passt's through the cavity of the orbit, pierces 
the sclerotic and choroid coats at the back part of the eyeball, n little to the nasal 
side of its centre, and expands into the retina. Arnold dc'sci’ibes a communication 
between the optic nerve in the orbit and the aHceraling branches of Meekers 
ganglion. A small artery, the arteria centralis retina*, , ptafoiatc^s the optic nerve a 
littles liehind the glolie, and runs along its interior in a tubular canal of fibrous tissue. 
It supplies the inner surface of tlie retina, and is iiccompanied by correspontling 
veins. # 

Third Nerve. (Figs. 2S4, 285.) 

The Third, or Motor Oculi Nerve, supplies all tliq mnsclos of the orbit, except 
the Superior oblique and External rectus ; it also lyiiids m otm* tri ilm iris 

It is a itither large nerve, of roun^led form and firm texture, having its apparent 
origin from, the inner surface of the crus certdiri, imV^cdiately in front of the pons 
Varolii. V 

The dee2> omt/hi maybe traced through the locus nigv-j .and tegmentum of the crus 
to a nucleus situated on either side of the median lino in tlib floor of the aqueduct of 
Sylvius, beneiith the corpoiu quadrigemina. On emerging from the brain, the nerve 
is invested with a sheath of pia mater, and enclosed in a prolongation from the arach- 
noid. It then pierces tlie diim mater below and external to the jxisterioi- clinoid 
process, passing between the two processes from the free and attached borders of the 
tentorium which are prolonged forwards to be connected with the anterior and pos- 
terior clinoid processes of tiie sphenoid bone. It passes along the outer wall of the 
cavernous sinus, above the other orbital nerves, receiving in its course one or two 
filaments from the cavernous plexus of the sympathetic. It then divides into two 
branches , which enter the orbit through the sphenoidal fissure, hetwj^n 
he^s of the External rectus muscle. On passing through the fissure, the nerve is 
Iplac^ below the fourSi, and the frontal and lachrymal branches of the ophthalmic 
inerve, and has, passing between its two divisions, the nasal nerve^ 

• A spe^men of congenital absence of the optic commissure is to be found in the Museum 
of the Westminster Hospital. 
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The s uperior divi sion, the Binaller, passes inwards across the optic nerve, and 
su pplies the Su pe rior rectus and Levator paljKjbrse. It occasionally communicates 

with the ganglionic branch 
of the nasal nerve. 

The inferior division^ 
the larger, Ides Into three 
branches. One passes b6- 
neath the optic nerve to 
the Internal rectus; an- 
other to the Inferior rectus ; 
and the thii*d, the largest 
of the throe, passes for- 
wards l)etween the Inferioi* 
and External recti, to the 
Inferior oblique. From the 
latt er, a short tliic k branch 
is "given off t o the lo^ er 
P*® <^ >f the lenticular gan -f 
glion, for ming its inferior 
root^ as well as two fila- 
ments to the Inferior i*ec- 
tus. AM these branches 
enter the muscles on thcdr 
ocular surface. 

Fouimi Nkuve. 

(Fig. 284.) 

Thci Fouimi, or Pathe 
T io Nerve (ti'ochlear), the 
smal les t of the cranial 
nerves, supplies the Si.ipe- 
rior oblique muscle. Its 
apjnvrent origin, at the base 
of tlio bi-ain, is on ^e j>uUa- side of ilife crus cerebri, just in front of the pons Varolii, 
but tht* fibres can be traced backwards, beneath the corpora quadpgeinina to tht^j 
v{ilv(^ of Vieusscius, on tlie upper surface of which tlie two nerves are connected by ai 
tfaiisvef^^^^ fibres, forw^ng a. kind of coifimissurc. Its deep origin may lie 

traced partly to the postci ioi^a-rt of the same nucleus m the Uoor of the aqueduct of 
Sylvius from which the thjftd nerve arises ; and partly into a grey nucleus, at the 
upper part of tlie flooi* t^ie fourth venii-icle, close to the origin of the fifth nerve. 
The nerve winds round the outer side of the crus cerebri, immediately above the 
jions Varolii, piiM ces tlio <liira mater in the fn'.e liorder of the tentoi iuiu cerebelli, 
near the j)ostt*rior clinoid process, above? the oval opening , for the fifth nerve, and 
passes forwards thro ugh thi? o u tei’ wall of the cgyei^novis sinu s, betwetm the third aipd 
the ophthalmic division of the, TTHTIII "and --enteis the orbit, through the sphenoidal 
fissure. It no w lx)conu?s tiu? high(?.st oi^ all the nerv es ; lying at the inner extremity 
of the fissure? internal to the frontal nerve. In the orbit, it passes inwards, above the 
origin of the licvator palpebrie, ami finally enters the orbital surfiice of the Superior 
oblique muscle. 

In the outer wall of the cavernous sinus this nerve I’eceives some filaments from 
the cjivernous plexus of the sympathetic. It is not unfrequeatly blended with the 
o[>hthaluiic division of the fifth ; and o(?casionally gives off a branch to al^st in the 
formation of the lachrymal nerve. It also gives off a recurrent branch, which passes 
backwiirds between the layers of the tentorium, dividing into two or three filaments, 
wliich may he traced as far back as the wall of the lateral sinufiu 
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Fifth Nervf.. 

The Fifth, or Trifacial Nerve {trigemhius), is the largest cranial nerve, and re- 
sembles a spinal nerve in several particulars ; it arises by two roots, of these the 
anterior is the smaller and is the moijpr root*, the posterior, the larger and sensory, 
l^oreover, like the spinal nerves the po4ti^*ior or sensory root h^s a ganglion developed 
upon it. The functions of this nerve are various. It is a nerve of special sense, of 
common sensation, and of motion. It is the great sensitive nerve of the bead and 
face, the motor nerve of the muscles of mastication, and its lingual branch is one of 
the nerves of the special senfec of taste. It arises by two roots, a posterior larger or 
sensory, and an anterior smaller- or motor root. Its superficial origin is from the side 
of the pons Varolii, a little nearer to the upper than the lower bordei*. The smaller 
root consists of three or^foiir bundles ; in the larger, the bundles are more numerous, 
varying in numlyer from sc?venty to a hundred : the two roots are separated from one 
another by a few of the transvoi-sc fibres of the pons. The largo root of the fifth or 


285. — Nerves of the Orbit and Ophthalmic Oanglion. Side View. 



trigeminal arises chiefiy from tlie grey tubercles of Ito^ando, or the uppi-r exprnded 
extremities of the posterior grey horns of the medulla ;Vhe small or niotoi- root arises 
from two masses of laige multipolar cells situated eaclv^.on the inner side and close 
to the grey tubercle and intimately connected with it. two roots of the nerve 

pass forwar ds through an oval opening in the dura mater, on the superior border of 
the petrous portion of the temporal bone, above the internal auditory meatus : they 
then run between the lyme and the dui*a to the apex of the petrous portion of the 
te/pporal bone, where the fibres of the sensory root form a large semilunar ganglion 
(Casserian)^ while the motor root passes beneath the ganglion without having any 
connection with it, and joins outside the ci-aniuin with one of the trunks derived 
from it. 

Tlie Qasskriah or Remiluhar Ganislion, is lodge<l in a depression near the apex 
of the petrous portion of the temporal bone. It is of a somewhat crescentic form, 
with its conv^ty turned forwards. Its upper surface is intimately adherent, to the 
dura mater. Besidesi^he small or motor root, the large superficial petrosal nerve lies 
underneath the ganglion. « , 

Branclifes. This ganglion receives, on its inner side, filaments from the carotid 
plexus <rf sympathetic ; and from it some minute branches are given off to the 
tentorium m*ebelli, and the dura mater, in the middle fossa of the cranium. From 
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its anterior harder, which is directed forwards and outwards, three large branches 
proceed : the ophthalmic^ supei 'ior maxillary, and in^riorjma^illar^ The ophthalmic 
and superior maxillary consist exclusiveljT^ fibres SerivecT from &e larger root and 
ganglion, and are solely nerves of common sensation. The third division, or inferior 
maxillary, is composed of fibres from bot|i roots. This, therefore, strictly speaking, is 
the only poition of the fifth nerve whicli can be said to resemble a spinal nerve. 


OruTTTALMic Nerve. (Eigs. 2 84, 285.) 

'V . * 

The 02 )hthahmd^oY first division of the fifth, is a sensory nerve. It supplies the 
e yeball, the lachryjmal gland, the in u cous lining or the ^ and the 

ihto^uTnent and muscies of the cy^>row> foi'ehead^ and nose. It is the small(5Ht of 
the three (fivisionSTortTie fifth, arising from the upper part of tlje. Casserian ganglion. 
It is a short, flattened band, about an inch in length, which ]>asses Ibrwai’ds along 
the outer wa ll of the caver nous sinus, below tho other nerves, and just tefortT enter- 
ing the orbit, through the sphenoidal fissin^e, divides inly three bra nche s, lachrym al, 
fibnUii, TFie bphtlililmicj nerve is joined by filaments ffum the cavernous 

plexus of the sympathetic, comm uni cates with the sixth nerve, and is not imfi’e- 
cjuently joined with the fourth, and givas off locurrent filaments which 2>ass between 
the layers of the tentorium along with a branch from the fourth nerve. 

Its bmnehos are, the 

] iacl 1 ry mal . Front: il. Na sal . 

The smallest of the three branches of the ophthalmic. Not 

unfrc(|iumtly it arises by two filaments, one from the oj>hthalmic, the other from the 
fourth, and this Swan considers to be its usual condition. It pjisaes forwards in a 
sejwate t ube of dui*a matei', and enters the orbit through the narrowest part of_th^ 
spficnoi dal fissur e. In the orbit i t runs along the upp er bo rder bf the External 
recti^s niuscle, with the lacjlirymal artery, an(l is connected witrihe orbital braiieli 
of the superior maxillary neive. Within the lachrymal gland it gives off several 
lilarnents, which supjily the gland and c^ntpinctiva. Fi nally , it pierces the 
I >; il peb ral ligam epts, aiid T ^hii na tes in the integumeiit of the upper eyi^d, joining 
with ?iiaiiierits of the facial nei've.^ 

The Fnmtal is the largest division of the ophthalmic, and may be i^garded, both 
from its size and dii’ectioii, as tl\e coittinuaiion of this nerve. It enters the orbit 
above the muscles, through the highest and broadest 2)art of the sphe.ubuT5I"fisg^^ 
and runs forwards along the middle line, lietweeii jUie Levato r p a lpebrm aiiii th ^ 
pe rios^;nmp . Midway between J^le'Tipex and basrf of the orbit it div ides into two 
bl anches, sunr a-trochlear and ^;)ra ~Qxbital. 

^liSS^ujyra-trocldefir hrwmyf^, the smaller of the two, passes inwards, above the 
jadlejy of the Siij)erior oJaJi j^e muscle, and gives off a descemding filaSrenlT^vIuc^^ 
joins the infra-trochtetF branch of the nasal nerve. It then escapes from the 
orbit between the pulley of tlie Superior oblique and the supra-orbital foramen, curves 
up on to the forehead close to the bone, and ascends beneath the Corrugator supercilii 
and Occipito-frontalis muscles, to both of which it is distributed; finally, it is lost £14 
tlio integument of the forehead. 

The supra^orhital brmvch passes forwards through tho supra-orbital foramen, and 
gi ves off, in this situation, palpebral filamenis to the up|)or eyelid. It then ascends 
Ujion the forehead, and termTnates ih"lniTsoS^ cutoii eous .^'ahir'pijricran^ brannhf^^ 
The nitcscidar branches Supply " tlie CoiTugator suiiercilii, Occipito-frontalis, and 
Orbicularis palpebrarum, furnishing these muscles with common sensation, and 
joining in the substance of the latter muscle with the facial neave. The cutansims 
bra nches^ twy in nu mber, an inner and an outer, supply of the 

cran ium as f ar bac k as the occiput. They are at first situated beneath the Oe^ito- 
h ontalis, the inner branch perforating the frontal portion of the muscle, tiie outer 
branch its tendinous aponeurosis. The pericranial branches are. distributed to the 
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pericranium oyer the frontal and parichil bones. They are derived from the cuta- 
neous branches whilst beneath the muscle. 

The Nasal nsrm is intermediate in size between the frontal and lachrymal, and 
more deeply placed than the other branches of the ophthalmic. It enters the orbit 
l; jetw een the two heads of the Extqii^al rectus, and passes obliquely inwards across 
the optic nerve, beneath the Levator palpebm and Superior rectus muscles, to the 
inner wall of the orbit, where it enters the anter-ior ethmoidal foramen, immediately 
})elow the superior oblique. It then enters the cavity of the cranium, traverses 
a sliallow gi*oov^ on the front of the, cribriform plate of the ethmoid bone, and passes 
down, through the slit by ihe side of the ci*ista galli, into the nose, whei-e it div ides 
into two branches, an internal and an external. The internal branch sup]jlies the 
mucous membrane near the fore pai‘t of the septum of the nose. The external Irranch 
descends in a groove on the inner surface of the nasal bone, and sui>plie8 a few fila- 
ments to the mucous membrane covering the fore part of the outer wall of the nares 
as far as the inferior sj)«»ngy bone ; it then leaves the cavity of the nose, between 
the lowei* border of the nasal bone and the upper lateral cartilage of the nos(^, and, 
passing down beneath the Compressor nasi, supplies the integument of the ala and 
the tip of the nose, joining with the facial nerve. 

The branches of the nasal nerve are, the fje^uHanic^ ciluvrif^ and hi£ra-trocldpa.i\ 

The (jaufflionic is a slender branch, about half an inch in length, which usually 
arises from the nasjil, between the two heads of the External rectus. It passes 
forward on the outer side of the optic nerve, and enters the superior and posl-erior 
aiiglejoLjJie ciliary gangliori, fcumii^^ its suj)erioiVdF~Iohg ro^ Tt”ls sometimeK 
joined by a filament Treuir the cavernous ^plexus of tJie sympathetic, or from the 
superior division of the third nerve. 

Tbe Zu7?y/ (yiliari/ nerves^ two or thi*ee in number, are given off from the nasal as it 
crosses the optic nerve. They join the short ciliary nerves from the ciliary ganglion, 
jrierce the posterior part of the sclerotic, and, rimiiihg forwardThi^^ thc^ 

choroid, are distributed to the ciliary muscle and iris. 

The infra-trochXe(i^*l)ra 7 ofTjust as the nasal nerve passes tlirough the 

anterior ethmoidal fonimen. In runs forwards along the upper border of th(5 fnt(u*na.l 
rectus, and is joined, teiieath thca pulley of the Siij)erior oblique, by a filament from 
the supra-troclilc»ir nerve. It then passes to the innei* angle of the ey€% and supplies 
tlie Orliicularis [ralpebi aruni, ilu? iriieguinent of the eyelids, and side of the nose, the 

conjunctiva, lachrymal sac, and caruncula lachrymalis. 

« 

. OpiiTirALMic Ganglion. (Fig. 285.) 

Connected with the three diVisioiis of the fift^. nerve are four small ganglia, 
which form the whole of the cephalic portion of the^ sympathetic. W ith the firs t 
division is connected the o phthalmic iran glion : with second d ivisip n. the ^>heju)- 
MecItelii^gangliotJ ; and with J;he thii^-i'^e otic and suhn^ xillarv 
ganglia, AlTTIie four receive sensitive Ijlainent'-; from the fifth, and motor ’aiid 
syinpaOieUc filaments from various sources; these filaments ai*e called the roots of 
the ijanglia. The ganglia are also connected with each othei*, and with the cervical 
poi'tion of the syni])athetic. 

The ( Ij^hthah niCj Lentktd ar, or small, quadrangular flattfuied 

ganglion, of a reddisTi-g^^^^ colour, and about, the size of a pin’s head, sjl^qated a t tlie 
bac?k p at* t of the orb it tje tween tho juntic nerve and th e Extern al xectus muscle, lying 
generally on the ouUa* side of the ophthalmic arteiy. It is enclosed in a quantity of 
loose fat, which makes its dissection somewhat diflicult. ^ 

, Ite njr JteA -^1 of wluch enter its Dostu rior 

Tjord^. Oi ite. the r oot, b deriv ed from the naaal branc h of ^he ophthalmic, an<i 
^ins its supprior angled TEe s^ncTjrthe shmt root, is a short thick nerve, occasion- 
ally diviakl iiiito two'pai’ts, which is a enye^ rfrom the biunch of the tVii nl nerv^ for 
the I nfwior ipb liqne muscle, and is connected with the .i nferior anyle 6l“liiie t^ glion. 
The tbltdt we sympatheric root, is a slender filament from the cavwuous plexus of 
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the sympathetic. This is occasionally blended with the long root, and sometimes 
passes to the ganglion separately. According to Tiedomann, this ganglion receives 
a filament of communication from the apheno-palatine ganglion* 

Its bremches of distribution are the short ciliary nerves. These are delicate 
filaments from ten tp liwMve in " number, which arise from the fore part o f "the 
ganglion in two hun^es, connected with its superior and inferior angles ; the upper 
bundle consisting of four filaments, and the lower of six to eight. They run forwards 
with the ciliary arteries in a wavy coui*se, one set above and the other below the 
optic nerve, pierce the sclerotic at the back part 9f the globe, pass forwards in delicate 
gi"ooves on its inner surface, and a re distributed to the c iliary musc le an 4 fris . A 
small filament is described by Tiedc ma’nn , |>enetrating the optic nerve with the 
arteria centralis retina?. 


Superior Maxillary 'Nerve. (Fig. 286.) 


The Superior Maxillary, or second divisio^^ of the fifth, is a sensory nerve. It 
is intermediate, both in position and size, between the? oiditlialmic and inferior 
maxillary. Jt commences at the middle of the (Jassoiian ganglion as a flattened 
]>lexiform band, and passes forwards through tlie foramen rotundum, where it 
becomes more cylindrical in form, and firmer in texture. It then ca'OSS(?s the spheno- 
maxil la ry f ossa, enters the orbit through the sphen o-maxi I lary fissure, traverses the 
iiifr-a-orbital canal in the ^ floor of the? orbit, jiiid .appears iij^on the face at the infra- 
orbital _|onun^^^^ At its termination, the nerve lies b(?neath the Levator labii 
superioris muscle, and divides into a leash of br.anch(>s, which spread out upon the 
sid e of the jUjfiOy the lowei'jeyelid, andjnpjier^ lip, joining with filaments of the facial 
nerve. 

The branches of this nervt? may be divided into three groups : — i. Those given 
off in the sphono-maxillary fossa. 2. Those in the infra-orbital canal, 3. Those 
on the face; 


^ . ( Orbital. 

/ Spheno-maxillary fossa -j Spheno-palatine. 

(Posterior dental. 
Anterior dental. 
(Palpebral. 

- Nasal. 

( Labial. 


Infra-orbital canal 


^ On the face 


The orhitftl hranch arises in the spheno-maxillary fossa, enters the orbit by the 
s}Vhen<)“inax illary fissure, and d^des at the hack of that cavity into two branches, 
te m ^ nral and malar. / 

■The tem'fwrai hranclL rur#! in a groove along the outer wall the orbit (in the 
malar Ixme), receives a of communication from the lachrymal, and, passing 

through a foramen in the malar bone, entera the temporal fossa. It ascends between 
the bone and su|)stan<je of the Temporal muscle, pierces this muscle and the temporal 
fascia about an inch above the gy^goma, and is distributed to tTTe integument covering 
the temple and side of the foi*ehoad, communicating with the facial and auriculc* 
temporal branch of the inferior maxillaiy nerve. As it pierces the temporal fascia, 
it gives off a slender twig which runs between the two liiyers of the fascia to the 
outer angle of the orbit. 

The passes along the external mfor ior angle of the or^, emerges 

upon the face through a foranaen in tli'e malar^^^^ peiTbi’afing lEe Orbicularis 

palpebrarum muscle supplies the skin on the prominence of the cbeek, and is named 
It .loms witTT tlie**faHar^^ branches of the 

superior maxillary. 

• The spJ uino-palatine brancJhes, two m ^niimbe r, d^^f^f^nd to tbe^phepn^pii^W 
■g anglipi x. * * ^ ^ '• 

The 2>oaUTior dental hrafiolbes arise from the trunk of the nei’veiust all 

^ - I. - , - i i - i m- n i I f — .... - I I I i W ■»— - 
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to enter the infra-orbital ci^nal ; they are two in number and downwards on the 
tuberosity of the superior maxillary bone. One of them enters a canal in the sub- 
stance of the superior maxillary bone, passes from behind forwards, and joins* oppo- 
site the canine fossa with the anterior dental. Numerous filaments are given off 
from the lower border of this nerve, which form a minute plexus in the outer wall 
of the su];)erior maxillary bone, immediately above tlie alveoli. From this plexus 
filaments are distributed to the pulp of the molar and second bicuspid teeth, the 
lining membrane of the antrum, and corresponding portion of the gums. The other 
branch in distributed to fhe guins anjJ Buccinatorjmuscle. 

The anterior jlmtaly of largo size, is given off from the superior maxillary nerve 
jvist before its exit from the infra-orbital foramen ; it enters a special canal in the 

286. — Distribution of the Second and Third Divisions of the Fifth Nerve 
and Suhmaxillary Ganglion. 



anterior wall of the an tr tun, and communicatC3S with the poi^teripr dental. From 
this nerve some filaments are tlistributed to the incisor, canine, and first bicu^nd 
teeth ; others are lost upoa the lining membrane covering the fore part of the infe rior 
meatus. In this situation it forms the communication with a nasal branch from 
Mecl 5 .fil!su-ganglion called the gamjlion of Bochdedek, 

The upwards beneath the Orbicularis palpebrarum. 

They supply this muscle, the i ntegu ment, and conjunctiva of the lower eyel id with 
sen^tion, joining alf the outer angle of the orbit with the fachil nerve and malar 
branch of the orbital. 

The nat§gLh:mi(Jhes pass inwards ; they supply the muscles and in tegum ent of the 
sid^.of the nose, and join with tKe nasal branch of the ophthalmic. 

The the largest and most numi^rous, descend beneath the Levator 
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labii superiorib^ and are distributed to _the int egum ent and mi^cles of the upper lip, 
the mucous membrane of the mout^and labial glands. 

All these^Tirahches are joined, immediately beneath the orbit, by filaments from 
the facial nerve, forming an intricate plexus, the infra-orbitah 


Spheno-Palatine Oanolton. (Fig. 287,) 

The sphp.no-pakttim (jawjlio)b (MeckeF^, tlie largest of tlio cranial ganglia, is 
deeply placeinii the splieho-maxtnary fossa, close to the spheno-palatine foramen. 
It is triangurar of heart shaped, of a re^disTi-grey colour, and is situated just below 
the superior max illary nerve as it crosses the fossa. Tlio two splieno-palatino 
brauch,i^s.,Q£.this nerve descmid to the ganglion ; th e fibres d ci-i ved from them, for the 
mos t part , piiss in front of^ thj^^IigUou M they [)roceed to tlicir destination in the 
palate ancl nasjil fossa, and ar ^not i ncorpoiuted in the ganglionic mass ; spme few of 
the fi^es5-4iowevor, enter tj) e g anglion, constitutuig .Its^ .SQiisorv roo t. Like the 



other ganglia of the fiftlwi3^ve, it possesses a jmotor, a sensory, Wl a sympathetic 
root. Its niotpr rofit i^s from th e faiAal, thr ougli the Vidian ; its serisory 

root from t l^^fifth • and its sympathetic root from the cai*otid plexus, tlii'ough tlie 
Vidian. Its branches arcj divisibh) into four grouj)s : ascending, which ])ass to t-he 
orbit; descending, to the palate; intpriial, to the nose; and posterior bi*anche8, ty 
the„j>liarynx. 

The ascefidinff branches arc two or three delicate filaments, which enter the orbit 
hy the spheno-maxillary fissure, and supply the periosteuiii. Arnold describes and 
delineates these branches as ascending to the optic nerve ; one, to the sixth nerve 
(Bock) ; and one to the ophthalmic ganglion (Tiedemann). 

The de^scend'huj or palatine brmiches are distributed to the ro^f .qf the mouth, the^^ 
woft palate, tonsil, and lining membrane of the imse. They are^almost a direct con-|| 
tinuation of the spheno-paiatine bfahcBes of the superior maxillary nerve, and arej; 
three in number : jor, mid^lo;^ a nd posterior . 

The ant erior , or l arge 4 fiaLQmdis_thr^ 

<^ii xal,_e me fgeru th e pustorior^ palate, ana passes’ 

L ; 
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forwards through a groove in the hard palate, nearly as far as the incisor teeth. It 
supplies the gums, the mucous membrane and glands of the hard palate;, and com- 
municates i n front with the termination of the i iaso-palatine n erve. While in the 
posterior palatine canal, it gi ves off in feriojTL^asal which enter the nose 
through openings in the palate bone, and ramify over the middle meatus, and the 
middle and inferior spongy bones ; and at its exit from the canal, a palatine branch 
is distributed to both surfaces of the soft palate. 

The middle, or external palatine nerve, sain a fiiwftbas the pre- 

ceding, to the posterior palatine foi‘.amon, distributing bimiches to the uvula, tonsil, 
and soft palate. It is occasionally wanting. 

The posterior, or small palatine nerve, descends with a small artery through the 
small posterior palatine canal, emerging by a separate opening behind the posterior 
palatine foramen. It supplies the Levator palati and Azygos uvulre muscles, the 
soft palate, tonsil^'and uvula. The middle and posterior palatine join with tho 
tonsillar branches of the* glosso-jdiaryngeal to form the plexus ai-ound the tonsil 
(circulus tonsillaris). One of these palatine nerves usually supplies the palato- 
glossus and palato-pharyngeus muscles. 

The internal hranches ai'e distributed to the septum, and outer wall of tho nasal 
fossa;. They aie tho superioi’^jas^ and the iiaiSD^palatine. 

The superior nasal branches (anterior), four or five in number, enter the ba(;k 
part of the nasal fossa by tho spheno-palatine foramen. They supply the mucous 
membrane covering the superior and middle spongy bones, and that lining the i:>os- 
terior ethmoidal cells, a few being prolonged to the upper and back pai’t of tho 
septum. One of these branches (the posterior) is continued on to the wall of tlie 
antrum, and there forms a communication with the anterior dental nerve. At tlu; 
point of communication a swelling exists, denominated ‘ the ganglion of Bochdalek,’ 
the nature of which seems, howevei*, uncertain, 

Th ^ joa-so-pal atine nerve ( Cotuniiius) enters the nasal fossa with the other nasal 
nerves, and passes inwards across the roof of the nose, below the orifice of the 
sphenoidal sinus, to reach the septum ; it then runs obliquely downwards and for- 
wards along the lower part of the septum, to the anterior palatine foramen, lying 
between the periosteum and mucous membnme. It descends to the roof of the 
mouth by a distinct (;anal, which opens below in the anterior palatine fossa; the 
right nerve, also in a separate canal, being posterior to the left one. In the mouth, 
they become united, supply the mucous membrane behind the incisor teeth, and join 
with the anterio!- palatine nerve. The naso-palatine nerve occasionally furnishes a 
few small ^laments to the mucous membrane of the septum. 

The posterior branches are the VidLan and the pharyngeal (ptery go-palatine). 

The Vidian nerve, if traced from Meckel's gaSMion, may be said to arise from 
the back i)art of the spheno-palatine ganglion, an<l tl^n passes through the Vidian 
canal, enters the cartilage filling in the foramen lacc^irn, basis cranii, and divides 
into two branches^i the l arge petrosal and the caroff^ >->In its course along the 
Vi^to^Tcanai, it distributes a few filaments to the lining membmne at the })ack part 
of the roof of the nose and septum, and that covering the t;nd of the Eustachian tube. 
These are upper posterior nasal br anches. 

o The large petrosal branclx {yiervus petrosus sxiperfmialis major) enters the cranium 
through the foramen lacerum basis cranii, having pierced the cartilaginous substancie 
which fills in this apertur^;. It runs beneath the Gasserian ganglion and dura mater 
contained in a groove in the anterior surface of the petrous portion of" the temporal 
bone, enters the hiatus Fallopii, where it recseives a communicating branch fr om 
Jacobson's nerve, and, being continued through it into the aquaeductus Fallopii, joins 
the gangliform enliM^gement on the facial nerve. Properly speaking, this nerve 
passes from the facial to the spheno-palatine ganglion, forming its motor root. 

The carotid branch is shorter, but larger than the petrosal, of a reddish-grey 
and soft in texture. It crosses the foramen lacerum surrounded by the car- 
^l^nouB's which fills in that aperture, and enters the carotid canal on the 

side of the mH>tid artery, to join the carotid plexus. 
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This descripbion of the Vidian nerve as a branch from the ganglion, is the more 
convenient anatomically, inasmuch as the nerve is generally dissected frortv. the 
ganglion, as a single trunk ditnding into two branches. But it is more correct, 
physiologically, to describe the Vidian as being formed by the union of the two 
brandies* (great petrosal and carotid) from the facial and the sympathetic, and as 
running into the ganglion. The filaments, which are described al>ove as given off 
fi'om the Vidian nerve, would then be regarded as branches from the ganglion which 
are merely enclosed in the same slioath as the Vidian. 

The pharyngeal nerve (ptory go-palatine) is a small branch arising from the back 
part of tbir^ngl ion , occasi on a 1 1 y together with the Vidian nerve. It passes tlirough 
[.he pterygo-palatine canal with the pterygo-palatine artery, and is distributed to the 
liiiing.iriemlnune of the pharynx, behind the Eustachian lube. 

Inferior Maxillary NpRVE. (Fig. 286.) 

• 

The Inferior Maxillary Nerve distributes branches to the teeth and gums of the 
lower jaw, the integument of the temple and external eai*, the lower part of the face 
and lower li[), and the muscles of mastication : it also supplies the tongue with one 
of its special nerves of the sense of taste. It is the largest of the threa divisions of 
the fifth, and consists of two portions : the laige or sensory root [iroceeding from the 
infei'ior angle of tho Gasserian ganglion ; and the small or motor root, whicli passes 
beneath tho ganglion, and unites with tho infoi-ior maxillary nerve, just after its exit 
through the foramen ovale. Immediately beneath t^e base of, the s kull, tliis nerve 
div ides into t^ trunks, an^ rior and posteijor. 

The anterior, and smaller division, which rec eives nearl y the whole of the motor 
root, divides in toT)ran^ies which siippl^ th^ mus^ of jtnasticiition. They are tlie 
m asseteric, deey) temporaL I iuccal. and two pterygoid. ^ 

The ni^seteric branch passes outwai*ds, above the External pterygoid muscle, in 
front of the^^cKTfTbro maxillaiy articulation, and crosses the sigmoid notch, with the 
masseteric artery, to the Massetei* muscle, in which it ramifies nearly as far as its 
anteiior border. It occasionally gives a bi'anch to the Temporal muscle, and a fila- 
ment to the articulation of the jaw, 

Tho dfejp^temporal bra 7 icheus*, two in number, anterior and posterior, supply the 
deep sui-face of the TSinporal muscle. The posterior branchy of small size, is placed 
at tho back of the temporal fossa. It is sometimes joined with the masseteric branch. 
The anterior branch is reflected upwai^s, at tho pterygoid ridge of the sphenoid, to 
the front of tho temponil fossa. It is occasionally joined with the buccal jierve. 

The huccaLJjtranph pierces the External [)terygoid, and passes downwards beneath 
the inner surface of the coron^ff proc^ess of the fewer jaw, or through tho fibres of 
the Tem}x>ral muscle to reacl^the surfact^ of the Buccinator, upon which it divides 
into a superior and an inferk^ branch. It gives a branch to the External pterygoid 
during its passage tliroug)?. ilji'at muscle, and a few ascending filaments to the Temponil 
muscle, one of which occasionally joins with the anterior branch of the deep tempoi’al 
nerve. The U2)})er branch supplies the integument and upper part of tho Buccinator 
muscle, joining with the facial nerve round the facial vein. The lower hraiich passes 
forwards to the angle of the mouth ; it supplies the integument ancl Buccinator 
muscle, as well as the mucous membrane lining the inner surface of that muscle, and 
joins the facial nerve,^ , 

The p jery^ oid branches are, two in numlier, one for each pterygoid muscle. The* 
branch to ihelntei'nal pterygoid is long and s]en(Jer, and passes inwards to enter the 
deep surface of the muscle. This nerve is intimately connected at its origin with 
the otic ganglion. The branch to the External pterygoid is most frequently derived 
from the buccal, but it may be given off separately from the afiteripr trunk of the 
nerve.. » 

T he pos terior and larger division of the inferior maxillary nerve aJso receives a 

* It is doubtful whether the buccal byanch conveys only sensory power to the Bttecin^ter/ 
or motor influence likewise. 
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few filaments from the motor root. It divides into three branches : auricmlOsteiU.-^ 
poral, gust^torjj^^and inferior dental. 

The'AuKK^ULO-TEM PORAL Ner vF generally arises by two roots, between which the 
middlelnehnigeal arWy passes. It runs backwards beneath the External pterygoid 
muscle to the inner side of tlie articulation of the lower jaw. It then turn#upwards 
witli tlio temporal artery, between the external ear and condyle of the jaw, under 
cover of the parotid gland, and, escaping from beneath this structure, divides into two 
temporal branches. The posterior ter)iporal^ the smaller of the two, is distributed to 
the upper paH of the pinna and the neighbouring tissues. The anterior temporal 
accomjianics the temporal artery to the vertex of the skull, and supplies the integu- 
ment of the temporal region, communicating with the facial nerve, and orbital branch 
of the superior maxillaiy. 

The aiiriculo* temporal nerve has branches of communication with the facial and 
otic ganglion. Those joining the facial nerve, usually two in number, pass forwards, 
from behind the neck of the condyle of the jaw, to join this nerve at the posterior 
border of the Massetor muscle. They form one of the principal branches of com- 
munication between the facial and the fifth nerve. The filaments of communication 
with the otic ganglion aie derived fi*om the commencement of the auriculo- temporal 
nerve. 

The a>uricidar branches are two in number, infei*ior and superior. The inferior 
a^'aricnlar arises behind the articulation of the jaw, and is distributed to the ear below 
the external meatus ; other filaments twine round the intcnmal maxillaiy arteiy, and 
ciommunicate with the sympathetic. Tlie snperior aurlctdar arises in front of the 
external ear, and supplies the integument covering the ti-agus and pinna.. 

Branches to the meatus audit orrus, two in number, arise from the point of com- 
munication between the auriculo-tcunporal and facial nerves, and are distributed to 
the meatus. 

^riu’s brandi to the te.inporo-uiaxilUvrn articulation is usually deiived from the 
auriciilo-tomi)ora,l iu»rve. 

'Fhe parotid branches suj)ply the parotid gland. 

The OusTA'roHY or Linoual Nerve, one of the sj>ccial nerves of the sense of taste 
su))plies tlie papilla? and mucous membrane of the tongue. It is deeply placed 
throughout the whole of its course. It lies at first beneath th(^ External pterygoid 
muscle, i.og(^t}i(U’ with the inferior dental nerve, bciing placed to the inner side of the 
latter nerve, and is occasionally joined to it by a branch which crosses the internal 
maxillary artery. Tlie chorda tympani also ^oins it at an acute angle in this situa- 
tion. Thev nerve then passes between the Internal pterygoid muscle and the inner 
side of the ramus of the jaw, and crosses obliquely to the side of the tongue over the 
Superior constrictor muscle of tlie pharynx, and ISl^ween the Stylo-glossus muscle 
and deep part of the submaxillary gland ; the nerve l^tly runs across Wharton ^s duct, 
and along the side of the tongue to its apex, being cov»ed by the mucous membrane 
of the mouth. 

Its branches of conimnnication are with the submaxillary ganglion and hypo- 
glossal nerve. I'he branches to the suhmaxillary ganglion are two or three in 
number; those connected with the hypoglossal nerve form a plexus at the anterior 
margin of the Hyo-glossus muscle. 

Its branches of distribution are few in numlier. They supply the mucous mem- 
brane of the mouth, the. gums, the sublingual gland, the filiform and fungiform 
papilla? and mucous membrane of the tongue, the terminal filaments anastomosing at 
the tip of the tongue with the hypoglossal nerve. 

Tl^e Inferior Pent al is the largest of the three branches of the inferior maxillary 
nerve. It passes downwards with the inferior dental artery, at first beneath vhe 
External pterygoid touscle, and then between the internal lateral ligament and the 
ramus of the jaw to the dental foramen. It then passes forwards in the dental canal 
of the inferior maxillary bone, lying beneath the t^th, as far as tlie mental foramen, 
where it divides into two terminal branches, incisor and mental. The incisor branch 
is continued onwards within the bone to the middle line, and supplies the canine 
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and incisor teeth. The mental branch emerges from the bone at the mental foramen, 
and di vides beneath the Depressor anguli oris into an external branch, which supplies 
that muscle, the Orbicularis oris, and the integument, communicating with the facial 
nerve ; and an inner branch, which ascends to the lower lip beneath the Quadratus 
menti ; it supplies that muscle and the mucous membrane and integument of the lip, 
communicating with the facial nerve. 

The bi’anches of the inferior dental are the myl0:hypid, and dental. 

The mylo-hyoiil is derived from the inferior dental just as that nerve is about to 
enter the dental foramen. It descends in a groove on the inner surface of the ramus 
of the jaw, in which it is retained by a process of fibrous membrane. It supplies the 
cutaneous surface of the Mylo-hyoid muscle, and the anterior belly of the Digastric, 
occasionally sending one or two filaments to the submaxillary gland. 

The denial hn^anchm supply the molar and bicuspid teeth. They correspond in 
number to the fangs of those teeth : eiach nerve entering the orifice at the? point of 
the fang, and suj>plying the pxilp of the tooth. , 

Two small ganglia are connected with the inferior maxillary nerve : thii otic, 
with the trunk of the nerve; and the submaxillary, with its lingual branch, the 
* gustatory. 

Otic Ganolion. (Fig. 288.) 

The otic ganylion (Arnokrs) is a small, oval-shaped, flattened ganglion of a 
mldish-grey colour, situated immediately below the foramen ovale, on the inner 



surface of the inferior maxillary nerve, and round the origin of the internal ptery- 
goid nerve. It is in relation, externally ^ with the trunk of the inferior maxillary 
nerve, at the point where the motor root joins the sensory portion : internally^ with 
the cartilaginous part of the Eustachian tube, and the origin of the Tensor palati 
muscle ; hehiml it, is the middle meningeal artery. 

Branches of communication. This ganglion is connected with the inferior maxil- 
lary nerve, and its internal pytergoid branch, by two or three short, delicate fila- 
ments, and also with the auriculo-temporal nerve. From the former it obtains its 
motor, from the latter, its sensory root ; its communication -^ith the sympa^etic 
\mng effected by a filament from the plexus surrounding the middle meningeal 
artery. This ganglion also communicates with the glosso-pharyngeal and facial 
nerves, through the small petrosal nerve continued from the tympanie plexus 
(page 527). 
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Its branches of distrihution are a filament to the Tensor tymp.ani, and one to the 
Tensor palati. Tlie former passes backwards, on the outer side of the Eustachian 
tube ; the latter arises from the ganglion, ne*^r the oi’igin of the internal j}terygoid 
nerve, and passes forwards. 

SUBMAXILLARY GaNOLION. (Fig. 286.) 

TIk; suhinaxilhirij fjtmgUon is of small si/e, circular in form, and situated above 
the deep j)ortiou of the submaxillary gland, n(jar the posterior boi*der of the Mylo- 
hyoid muschi, being connected by filaments with the lower border of the gustatory 
iKjrvo. 

Branches of co ohurn.nication. This ganglion is connected with the gustatory nerve 
by a few filaments which join it se[>ara,tely, at its fore and bacik part. It also receives 
a branch from the chorda tympani, by which it communicates with the facial; ami 
communicates with the sympa thetic by filaments from the nervi molles — the sympa- 
thetic pli^xus around the facial artcuy. 

Branches of d 1 st rib of loo.. These are five 01* six in number; they mdse from the 
lower part of the gangli<m, and su}>ply the mucous membrane of the mouth and 
Wliarton’s duct, somi^ being lost in the snbmaxillary gland. According to Meckel 
a brfin^ch from this ga,ngli(m occasionally d(‘Scomls hi front of the 1 Fyo-glossus muscle, 
and, after joining with one from the hypoglossal, passc\s to the Genio-hyo-glossus 
muscle. 

Sixth Nerve. (Fig. 285.) 

The SiXTi[, or AnntKtENs Nerve, supplies the External rectus muscle. Its appa- 
rent origin is by several filaments from the constricted j^art of the corpus pyramidalc, 
close to the pons, or from the lower border of the jions itself. 

The deep orbjiri of this nerve is from the grey substance of the fa-scieulns teres, on 
the floor of the foui-th ventricle, from a nucleus common to it and a part of tlie facial 
nerve. The nei've pierces the dui*a mater on the basilar suifiute of the sphenoid 
bone, runs through a notch immediately below the posterior edinoid process, and 
enters the cavernoiis sinus. It jiasses forwards through the sinus, lying on the outer 
side of the internal CiU’otid artery, whore it is joined by several filaments from the 
carotid and cavernous plexus, by one from Meckel’s ganglion (Rock), and another 
from the ojihthaliiiic nerve. It enters the orbit tbrongh the sphenoidal fissui'e, and 
lies above the o]dithalmic vein, from which it^s separated by a lamina of dura matia-. 
It then ^)assos iM'itween the two heads of the External rectus, and is distributed to 
tliat muscle on its ocular surface. 

The above-mentioned nerve, at. well as the tkird, foui’th, and the ophthalmic 
division of the fifth, as they pass to the orbit, bear a c<^rtain ridation to each other in 
the cavernous sinus, at the splienoidal fissure, and inthe cavity of the orbit, which will 
bo now described. 

In tlie cavernous sinus (fig. 243), the third, fourth, and ojihthalmic division of 
the fifth, are placed inHhe'Tlura mater of the outer wall of the sinus, in their nume- 
rical order, both from above downwards, and frdm within outwards. The sixth nerve 
l^s at the outer side of the internal (’^u-otid arteiy. As these nerves pass forwards 
to the sphenoidal fissure, tlie third and fifth nerves become divided into branches, and 
tlie sixth approaches the rest ; so that their relative position becomes considei*al)ly 
changed. 

In the sphenoidal fssure^ the fourth, and the frontal f^nd lachr ym divisions of 
the ophthidmic, lie the samej^lane, the former being most internal, the latter 
external; and they entev the. cavity o? the orbijb jdbove the muscles. The learn- 
ing nerves entef. th^ orbit betweenTIKFTivo fhe External rectus. TFic 

superior division of the third is the highest oFlIISseJ Ten^^ lies the nasal 

branch of the fifth ; then the inferior division of the third ; and the sixth lowest of 
all (fig. 289). 

In thej)r6^^ fourth, and the frontal and lachrymal divisions of the ophthalmic, 
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lie on the same piano immediately beneath the periosteum, the fourth nerve being 
internal and restiiig on tlie Superior oblique, the f ronta l resting onTlie Levator paL 
and the lachrymal oi r^tEe Next in order domes 

division oi’ the third nerve lying immediately beneath the Supenor recfusTand then the 

289. — Relations of Structures passing through Sphenoidal Fissure. 

LACRVMAL 



nasa l divi sion of^tlie fifth crossing the optic nerve fiom the outer to the inner side of 
tlie orbit. Reiicath those is lb mid the optic nerve, surrounded in front by the ciliary 
lierves, and having the lenticular ganglion on its outer side, between it and tho 
External rectus. Uclow the optic Js the inferior division of tbe tliird, and the sixth, .i 
which lies on thejQutca^^^ orbit. 


Facial Nerve. (Figs. 290, 291.) 

The Fa(UAL Nerve, or portio ihtra of the seventh pah’, is the motor nerve of all 
the muscles of expression in the face, and of the Platysma and Jhiccinator. It 
supplies also two of tho musedes of tho external ear, the posterior ladly of the Digas- 
tric, and the Stylo-liyoid. Through tho chorda tyinpani it supplies tlie Lingualis ; 
by its tympanic brancli, the Stapedius aud Laxator tyinpani ; through the otic gang" 
lion, the Tensor tympani ; and through the connection of its trunk with the Vidian 
nerve, by tin; petrosiJ nerve, it probably supplies tho Levator palati and Azygos 
uvului. It ai'ises from the lat(u-al tfact of the medulla oblongata, i n the gro ovef 
}>etweon^the olivary aud rcstiforrn bodies. . Its <J^^ p origin is t w ofold V— i . FroTh} 
thi^ grey suTSanco of The faseTciiliis teres on the floor of the foui’th ventricle, in 

common witli tho sixtli nerve."'* 2. From tho fuicleus of the motor root of the 

trigeminus ; between these two 
origins it forms a “loop along 
the floor of the ventricle. This 
nerve is situated a little ncfirer 
to the middle line tlian the 
portio mollis, close to the lower 
border of the pons Varoli^, 
from which some of its fibres 
ai*e d»erived. 

Connected with this nerve, 
and lying lietween it and the 
portio mollis, is a small fasci- 
(jyortio inter duram, et mollem of Wrisberg, or portio intermedia). This acces- 
sory portion arises from the lateral column of the cord. 

The nerve p asses forwards and outward s upo n the c rus oorebelli, and enters the 
internal aftiditory meatus with the auditory nerve. ~~WiEhin the meatus, the facial 
nerve lies first to the inner side of the auditory, and then in a groove upon 
nerve, and is connected to it by one or two filaments. 


290. — The Course and Connections of tho Facial Nerve 
in the Temporal Bone. 


lulu n h n Gan 
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At the bottom of the meatus^ it enters the aqucnductns Fallopii, and follows the 
serpentine course of that canal through the petrous portion of the temporal bone, 
from its commencement at the internal meatus, to its termination at the stylo- 
mastoid foramen. It is at first directed outwards towards the hiatun Fallopii, 
where it foims a reddish gangliform swelling (intumescentia gangliformis or geni- 
culate ganglion), and is joined by several nerves ; then bending suddenly backwards, 
it runs in the internal wall of the tympanum, above the fenestra ovalis, and at the 
back of that cavity passes vertically downwards to the stylo-mastoid foramen. 

On emerging from this .aperture, it runs forwjj|rds in the substtince of the parotid 
gland, crosses the external carotid artery, and divides behind the ramus of the lower 
jaw into two pTimary brandies, tempoi‘o-facial and cervi co-facial, from which numerous 
offsets are distributed over the side of the head, fat‘e, and upper part of the neck, 
supplying the superficial muscles in these regions. As the 'primary branches and 
their offsets diverge from each other, they present somewhat the appearance of a bird’s 
claw ; hence the name of.^>e.v anserinns is given to the divisions of the facial nerve 
in and near the parotid gland. 

The coQ^olmi^J^^ the facial nerve may bo thus arranged : — 


In the internal auditory moatus . 


In the aqua^ductus Fallopii 


At its exit from the stylo-mastoid 
foramen , ... 


On the face . 


With the auditory nerve. 

/With Meckel’s ganglion by the large 
petrosal nerve. 

With the otic ganglion by the small 
petrosal nerve. 

With the sympathetic on the middle me- 
ningeal by the exttumal petrosal nerve. 

( With the pneumogastric. 

„ g] osso-phary ngeal . 

„ carotid plexus. 

„ auricularis magnus. 

„ aui'iculo- temporal. 

With the three divisions of the fifth. 


In the intemal auditory meatus, some minute filaments pass betwe^en the facial 
and auditory nerves. 

Opposite the hiatus Fallopii, the gangliform enlargement on the facial nerve com- 
municates, by means of the large petrosal nerve, with Meckel’s ganglion, forming its 
motor root \ by a filament from the small petposal, with the otic ganglion; and by the 
external petrosal, with the sympathetic filaments accompanying the middle meningeal 
artery (Bidder). From the gangliform enlargement, according to Arnold, a twig is 
sent back to the auditory nerve. ' ^ 

At its exit from the stylo-nuistpid foramen, it senc^s a twig to the pneumogastric, 
another to* the glosso-pharyngeal nerve, and communicates with the carotid plexus 
of the sympathetic, with the great auricular biunch of the^ cervical plexus, with the 
auriculo-tomporal branch of the inferior maxillary nerve in the parotid gland, and on 
the face with the terminal branches of the three divisions of the fifth. 


Branches op Distribution. 


Within the aquieductus Fallopii . 

At its exit from the stylo-mastoid 
foramen . . . . . 

On the face .... 


( Tympanic. 

( Chorda tympani. 

( Posterior auricular. 

J Digastric. 

( Stylo-hyoid. 

j" Temporal. 

r Temporo-facial. j Malar. 

(infra-orbital. 

( Buccal. 
Supra-maxillary* 
Infra-maxillary. 
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The Tympanic branch arises from the nerve opposite the pyramid ; it is a small 
filament, which supplies the Stapedius and Laxator tympani ^ muscles. 

The f ipt p"]! i i ^ given off* from the facial as it passes vertically downwards 

at the bacKIciirTtie tympanum, about a quarter of an inch before its exit from the 
stylo-mastioid foramen. It passes from below upwards in a distinct canal, parallel 
with the aqueeductus Fallopii, and enters the cavity of the tympanum, through an 
opening (iter chord© posterius) between the base of the pyramid and the attachment 
of the membrana tympani, and becomes invested with mucous membrane. It passes 
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forwards through the cavity of the tympanum, between the handle of the malleus and 
vertical ramus of the incus, to its anterior inferior angle, and emerges from that 
cavity through a foramen at the inner side of the Glaserian fissure which is called 
the iter chords finterius, or canal of Huguier. It then descends between the two 
Pterygoid muscles, and meets the gustatory nerve at an acute sjagle, after communi- 
cating with which, it accompanies it to the submaxillary gland ; part of it then joins 
the submaxillary ganglion, the rest is continued onwards into the proper muscular 
fibres of the tongue — ^the Lingualis muscle. 

^ Many anatomists regard this muscle as a ligament, and its nervous supply is doubtful. 



5^4 


CRANIAL NERVES. 


The Posterior auricular nerv>e ariseB close to the stylo-mastoid foramen, and passes 
upwards in front of th^ mastoid process, where it is joined by a filament from the 
auricular branch of the pneiimogastric, and communicates with the deep bi’anch of 
the auricularis magnus ; as it ascends between the meatus and mastoi<l process it 
divides into two branches. The auricular branch supplies the Retrahens aurem. 
The occipital branchy the larger, passes backwards along the superior curved line 
of the occipital bone, and supplies the occipital portion of the Occipito-frontalis, 
communicating with the occipitalis minor nerve. 

The Stiflo-hyoid is a long slender branch, which ))asses inwards, entering the 
Stylo-hyoid muscle about its middle ; it communicates with the sympathetic filaments 
on tJie exteiTial carotid artery. 

The Digastric hranm usually arises by a common trunk with the preceding ; *^it 
divides into several filaments, which supply the posterior b#lly of the Digastric ; 
one of these perforates that muscle to join the glosso-pharyngeril nerve. 

The Tcmporo-faclal^ Ahe Larger of the two terminal branches, passes upwards 
and forwards through the parotid gland, crosses the neck of the condyl(3 of the jaw, 
being connected in this situation with the auriculo- temporal branch of the inferior 
maxillary' nerve, and divides into branches, which are distributed over tlie temple 
and upper part of the face; these ai'e divided into throe sets, temporal, malar, and 
infra.>^*bital. 

The ternjtoral hranches cross the zygoma to the teiiijioral i^egion suj)j)lying the 
Attralions aurem muscile, and join with the temporal branch of the superior maxillaiy 
and with the auriculo-temporal branch of the inferior maxillary. The .more anterior 
branches supply the frontal portion of the Occipito-frontalis, and the Orbicularis 
])alpebrarum muscle, joining with the siipra-orbital branch of the ophthalmic. 

The malar branches pass across the malar bone to the outer angle of the orbit, 
whei*e they supply the Orbicularis and Corrugator supcrcilii muscles, joining with 
filaments from the lachrymal and supra-orbital nerves : others supply the lower eyedid, 
joining with filaments of the malar brandies {subcutaneous unahv) of the supeiior 
maxillary nerve. 

The infraorbital^ of larger size than the J’cst, pass horizontally forwards to bo 
distributed between the lower margin of the orbit and the mouth. The superjiciaji 
branches run beneath the skin and above the superficial muscles of the face whicdi 
they supply ; some supply the lower eyelid and Pyrarnidalis nasi, joining at the inner 
angle of the oibit with the infra-trochlear and nasal bram?hes of the ophthalmic. The 
deep branches pass beneath the Tjevator lahii sniperioris, supplying it and the Levator 
anguli oris, and form a plexus {infra-orbital) by joining with the infra -orbital branch 
of the superior maxilhuy nerve and the buccal branches of the cervico- facial. 

The Cervicofacial division of the facial nerve passes obliquely downwards and 
forwards through the parotid gland, where it is joine^l by branches from the gn*at 
auricular nerve; opposite the angle of the lower jaw it divides into branches which 
are distributed on the lower half of the face and upper part ^f the neck. These may 
be divided into three sets : buccal, supra-maxillary, and infra-maxillary. 

The buccal branches cross the Masseter muscle. They supply the Buccinator and 
Orbicularis oris, and join with the iiifraorbifeil branches of the temporo-facial division 
of the nerve, and with filaments of the buccal branch of the inferior maxillary nerve. 

The supra-maxillary branches pass forwards beneath the Platysma and Depii*ssor 
anguli oris, supplying the ^muscles of the lip and chin, and communicating with the 
mental branch of the inferior dental nerve. 

The infrormaxillary branches run forward beneath the Platysma, and form a series 
of arches across the side of the neck over the supra-hyoid region. One of these 
branches descends vertically to join with the superficial cervical nerve from the cervical 
plexus; others supply the Platysma. 
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Auditory Nerve. 

The Auditory Nerve (j)oriio mollis of the seventh pair) is the special nerve of 
the sense of hearing, being distributed exclusively to the internal ear. 

The auditory nerve appears at the bjxse of the brain, in the groove between the 
olivary and restiform bodies at the lower border of the pons. It lies external to the 
facial nei've. It has three origins : — i. From the superior vermiform process of the 
cerobelluin. 2 and 3. From the inner and outer auditory nuclei formed chif?fly by the 
grey substance of the posterior pyramid and restiform body. The nerve winds round 
the restiform body, from which it i-eceives fibres, find passes forwards across the pos- 
terior border of the crus cerebelli, in company with the faciaf nerve, from which it is 
}>:vrtially separated fiy a small artery. It then enters the meatus auditorius internus, 
ill company with the facial nerve, and, at the bottom of the meatus, divides into two 
branches, cochlear and vestibular, and which are distributed, the former to the cochlea, 
the latter to the vestibule and semicircular canals. The auditory nerve is very soft 
in texture (hence the name portio destitute of neurilemma, and, within the 

meatus, receives one or two filaments from the facial. The distribution of the auditory 
nerve in the interiiiil ear will be found described along with the anatomy of that 
organ in a subseijuent page. 

EicaiTn Pair. (Fig. 292.) 

The eighth pair consists of three nerves ; the glosso-jdiaryngcal, pneumogastric, and 
spinal accessoiy. 

The Glosso-Pharyngeal Nerve (fig. 292) is distribute<l, as its name implies, 
to the tongue aud pliarynx, Ijeing the nerve of sensation to the mucous membrane of 

the pliariiyx, fauces, and tonsil ; of motion 
to the Pharyngeal muscles; and a special 
nerve of taste in all the parts of the tongue 
to which it is distributed. It is the smallest 
of the three divisions of the eighth pair, 
and arises by tl^*ee or four fihiments closely 
connected together, from the upper part of 
the medulla oblongata, immediately behind 
the olivfiry body. 

Its deep origin may be traced thi*ough 
the fasciculi of the lateral J^ract, to a 
nucleus of grey matter at the lower part of 
tho lldbr of the fourth ventricle above 
the nucleus of the vagus and llelow that of the auditory nerve. From its superficial 
origin, it passes outwards ac ross thfijdocculua^^ndjeaye a t the central par t 

the iiiguhtfL foramen^ a s eparate sheath of the dura mater and arachnoid, in front 
of tlu) pneumogastiic and spinal access ory nerves. In its passage through the 
jugular foramenV it grooves The lowm l)or 3 ^‘*c 5 f'tiie jietrous portion of the tompoi'al 
l)One; aud, at its oxit fro m the ]>asses fo rwards b ety^en the jugular vein and 

i ^ ternal^carot^tL aj ^ery. and descends in front of the latter vessel, and beneath "tke^ 
st) 3 oi 3 ‘"pi^ and iSTe^inuscles connected with it, to the lower border of tho Stylo- 

jiharyngeus. The nerve now curves inwards, forming an arch on the side of the neck, 
aud lying upon the Styl^-pharyngeus and Middle constrictor of the pharynx, above 
the superior laryngeal nOiwe, It then passes beneath the Hyo-glossus, and is finally 
<listribiited to the mucous membrane of the fauces, and base of the tongue, the mucous 
glands of the mouth and tonsil. 

In passing through the jugular foramen, the nerve presents, in succession, two 
gangliform enlargements. The superior, the smaller, is called the jugudar gcrngHon^ 
the inferior and larger the petrous ganglion^ or the ganglion of Andei'sch. 

The superior^ or jugular ganglion^ is situated in the upper part of the groove in 
wliich the nerve is lodged during its passage through the jugular fotitmen. It is of 
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very small size, and involves only the outer side of the trunk of the nerve, a small 
fasciculus passing beyond it, which is not connected directly with it. 


The inferior^ or petrous 
gcunglioriy is situated in a de- 
pression in the lower border 
of the petrous portion of the 
temporal bone ; it is larger 
than the former, and involves 
the whole of the fibies of the 
nerve. From this ganglion 
arise those filaments ^hich 
connect the glosso-pharyngeal 
with other nerves at the btise 
of the skull. 

Its hranches of com nmni- 
cation are with the j^neumo- 
gastric and sympathetic. 

The branches to the pneu- 
mognstric are two filaments, 
one tQ its auricular branch, 
and one to the upj>er ganglion 
of the pneumogastric. 

The branch to the syinj)a- 
thetic is cxilinected with the 
superior cervical ganglion. 

There is also a branch of 
communication with the facial 
which perfoi’ates the posterior 
belly of the Digastric. It 
arises from the trunk of the 
nerve below the petrous gan- 
glion, and joins the facial just 
after its exit from the stylo- 
mastoid foramen. 

The branches of the glosso- 
pharyngeal nerve are the 
tympanic, carotid, pharyngeal, 
musetdar, tonsillar, and lin- 
gual. 

The tympanic branch (Jg- 
cobson*8 n erve) arises from tEe 
pgjjcoiis gimg^ and enters a 
small bony canal in the lower 
sur&ce of the petrous portion 
of the tempoial bone ; the 
Iqwer opening of which is 
i^tuated on the bony ridge 
which sejMirates the carotid 
canal from the jugular fossa. 
JacoEson^s nerve ascends to 
the tympanum, enters that 
cavity by an aperture in its 
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floor close to the iniier wall, 


and di^^des into three branches, which are contained in grooves upon the surface of 
the promontory, forming the tympanic plexus. 

; Its hranches of distribution are, one to the fenestra rotunda, one to the fenestra 
to the lining membrane of the Eustachian tube and tympanum. 
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Its hranohes of communication are three, and occupy separate grooves on the 
surface of the promontory. One o f these arches forwards and downwards to the 
carotid canal to join the ^ yarotidl^le xus. runs vertically upwai'ds to join 

the greater su pertlcia f itlies in the hiatus Fallopii. T he thir<] 

branch runs ai^ the substance of the petrous portion of 

the temporal bone. In its course it passes by the ganglionic enlargement of the 
facial nerve, and receiving a connecting filament from it, becomes the lesser* superficial 
petrosal nerve. This nerve enters the skull through a small aperture, situated ex- 
ternal to the hiatus Fallopii on the anterior surface of the j)etrous bone ; courses 
forwards across the base of the skull and emerges through a foramen in the middle 
fossa (sometimes "the foramen ovale), and Joins the otic ganglion. 

^ The carotid branch^ descend along the trunk of the internal carotid ai teiy as far 
as its point of bifurcation, communicating with the pharyngeal branch of the pneumo- 
gastric, and with branches of the sympathetic. 

The pharyngeal hraifichea are three or four filaments which unite opposite the 
Middle constrictor of the pharynx with the pharyngeal branches of the pneiiinogastric," 
the external laiyngeal, and sympathetic nerves, to form the pharyngeal plexus, bi*anches 
from which perfomte the muscular coat of the pharynx to supply the muscles and 
mucous membrane. 

The muscular branches are distributed to the Stylo-pharyngeus. 

The tonsillar branches supply the tonsil, forming a plexus (circularis tonsillaris) 
around this body, from which bi*anchos are distributed to the soft palate and fauces, 
where they communicate with the palatine nerves. 

The lingtml hramches arc two in number : one stipplies the mucous membrane 
covering the surface of the base of the tongue ; the other perforates its substance, and 
supplies the mucous membrane and papillsB of the side of the organ. 

The PNEtiMO(5ASTiiic Nkuve {jiervus vagus or par vagum) has a more extensive 
distribution than any of the other cranial nerves, passing through the neck and 
thoi*nx to the upper part of the abdomen. It is composed of both motor and sensitive 
filaments. It supplies the oT*gans of voice and respiration with motor and sensitive 
fibres ; and the pharynx, msojdiagus, stomach, and heart with motor influence. Its 
tmperf eial orighi is by eight or ten filaments from the lateral tract immediately 
behind the olivary body and below the glos80-f)haryngeal ; its fibres may, however, 
bo traced deeply through the fasciculi of the medulla, to terminate in a grey nucleus 
near the lower part of the floor of the fourth ventricle. The filaments become 
united, and form a flat cord, which passes outwards across the flocculus to the jugular 
foramen, through which it emerges from the cranium. In passing through this 
opening, the pneumogastric accompanies the spinal accessory, being contained in the 
sfime sheath of dura mater with •it, a membranc^is septum separating it from the 
glosso-phaiyngeal, which lies in front. The nerve in this situation presents a well- 
marked ganglionic enlargement, which is called ganglion jugulare^ or the ganglion 
of the root ofjjie pneuKH^igastric : to it the accessory part of the spinal accessory nei*ve 
is connected. After the exit of the nerve from the jugular foramen, a second 
gangliform swelling is formed upon it, called the ganglion inferiusy or the ganglion 
of the trunk of the nerve] below which it is again joined by filaments fi’om the 
accessory nei*ve. The nerve passes vertically down the neck within the sheath of tljp 
carotid vessels, lying bg ^een the in ter nal caroti d artery an d inter nal jugular vein 
a s far as and betweei^tlie^"^ vein and the^ 

ca rotid to the root of the necl^"^ Here tJxe course of the nerve becomes on 

the two slides of the^bodv: " ^ 

On the right side^ the nerve passes across the subclavian artery between it and 
the sub(!!ltavian vein, and descends by the side of the trachea to the back part of the 
l oot of the lung, where it spreads out in a plexiform network (posterior pulmonaiy), 
from the lower part of which two cords descend upon the msopha^s, on which they 
divide, forming, with branches from the opposite nerve, the msophageal plexus 
(plexus gulee) ; below, these branches are collected into a single coini, which, runs 
along the back pari of the oesophagus,' enters the abdomen, and is diirtsributed^ 
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posterior surface of the stomtich, joining the left side o£ the coeliac plexus, and the 
splenic plexus. 

On the left side, the pneumogastric nerve enters the chest between the left carotid 
and subclavian arteries, behind the left innominate vein. It ci-osses the arch of the 
aorta, and <lescends behind the root of the left lung and along the anterior surface 
of the cesophagus to the stomach, distributing branches over its anterior surface, 
some extending over the great cul-de-sac, and others along the lesser curvature. 
Filaments from these branches enter the gastro-hepatte omentum, and join the left 
hepatic plexus. 

The (jamjlion of the root is of a greyish colour, circular in form, about two lines 
in diameter, and resembles the ganglion on the large root of the fifth nerve. 

Connecting branches^ To this ganglion the accessory portion of the spinal 
accessory nerve is connected by several delicate filaments ; it also has a communicating 
twig with the petrous ganglion of the glosso-pharyngeal, with the facial nerve by 
means of its auricular branch, and with the sympathetic by means of an ascending 
^ilanient from the superior cervical ganglion. 

The ganglion of the trunk (inferior) is a ploxiform cord, cylindrical in form, of a 
reddish colour, and about an inch in length ; it involves the whole of the fibres of the 
nerve, excej)t the portion of the ir rve derived from the spinal accessory, which 
blends with the nerve beyond the ganglion. 

Connecting branches. This ganglion is connected with the * hypoglossal, the 
supeiior cervical ganglion of the sympathetic, and the loop between the first and 
second cervical nei vos. 

The branches of the lyneumogasU'ic arc — 

In the jugular fossa . . . Auricular. 

^ Pliaryngefil. 

In the neck . . . , Superior laryngeal. 

Jieciirrent laryngeal. 

(Cervical cardiac. 

'Thoracic (;ar<liac. 

In the thorax . . ... ^iiterior pulmonary. 

Postei'ior pulmonary. 

V t Esophageal. 

In the abdomen . . . Gastric. 

% 

The auricular branch (Arnohrs) arises from the ganglion of the root, and is 
joined soon after its oiigin by a. filament from the petrous ganglion of the glosso- 
pharyngeal; it passes outwards bcfliiiid the juguh^^ vein, and entei’s a small canal 
on the outer wall of the jugular fossix. Traversing the substance of the temporal 
bone, it crosses the jxquteductus Fallopii about two lines al)ove its termination at the 
stylo-mastoid foramen ; here it gives off an ast^endiiig branch* which jqms the facial, 
and a descending bi*anch which communicates with tlie posterior auricular branch 
of the same nerve : tlie continuation of the nerve reaches the surface by passing 
through the auricular fissure between the mastoid process and the external auditory 
ni^Bf^itus, supplies tlie integument at the back part of the pinna, and communicates 
with the branches of the auriculai*is magnus. 

The pharyngeal branch, the principal motor nerve of the pharynx, arises from 
the upper part of the inferior ganglion of the pneumogastric, receiving a filament 
from the accessory portion of the spinal accessory; it passes across the internal 
carotid artery (in front or behind), to the upper border of the Middle constrictor, 
where it divides into numerous filaments, which communicate with those from the 
glosso-pharyngeal, sitperior laryngeal (its external branch), and sympathetic, to forni 
the pharyngeal plexus» from which branches are distributed to the muscles and 
mucous membrane of the pharynx. As this nerve crosses the internal carotid, some 
^.^Jamenta are distributed, together with those from the glosso-pharyngeal, upon the 

of this vessel. 

superior la/ryngscd is the neirve of sensation to the larynx. Jt is larger than 
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the preceding, and arises from the middle of the inferior ganglion of the pneumo^ 
gastric. In its course it receives a branch from the accessory portion of the spinal 
accessory nerve. It descends, by the side of the pharynx, behind the internal cjirotid, 
whei e it divj degLintQ twg branches^ the 6;^rnal aiid interim laryngeal. 

The e3q:te rnal l aryngeal branch, the smaller, descends by the side of the larynx, 
benea^^tlm-6yi£^ to supply the Grico*thyroid muscle and the thyroid gland, 

it gives branches to the pharyngeal plexus, and the Inferior constrictor, and com- 
municates with the superior cai'diac nerve, behind the common carotid. 

The internal laryngefU branch desc^ends to the opening in the thyro-hyoid mem- 
brane, through wTiich it passes with the superior laryngeal artcny, and is distributed 
to ihe mucous membrane of tlie larynx. A small branch enters the Arytenoid 
iiiuschi, and another communicates with the recurrent laryngeal nerve. 

The branches to the mucous membrane are distributed, some in front to the 
e])ig1ottis, the base of the tongnoy and the epiglottidean glands ; while others ])ass 
backwards, in the aryteno-epiglottideaii fold, to supply the m\icous membi*ane 
surrounding the superior orifice of the larynx, as well as the membrane whicli lines 
the cavity of the larynx as low down as tlui vocal coi’d. 

The filament to the Arytenoid muscle is distributed partly to it, and partly to 
the mucous lining of the larynx. 

The filament which joins with the recurrent laryngeal, descends beneath the 
mucous menibmne on the inner surface of the lateral j)aj t of the thyroid caj*tilage, 
where the two nerves Ix'como united. 

The inferior or rex^m-rent larjio geo f so c>alled fi'om its reflected course, is the motor 
nerve of the larynx. It arises ou. the right side, in front of the subclavian artery ; 
winds from before bacjkwards rounS. that vessel, and ascends obliquely to the side of 
tlie trachea, behind the com irion caioti<l aial inferior thyroid arteries. On the left 
side, it arises in fi*ont of the arch of the aorta, and winds from before backwaids 
lound the aorta at the point whesro the obliterated remains of the ductus arteriosus 
are connected with it, and then ascends to the side of the trachea. Tluj nerves on 
both sides ascend in the groove between the trachea and msophagus, and, passing; 
under the lower border of the Inferior constrictor muscle, enter the larynx behind ^ 
the articulation inferior cornu of the thyroid cartilage with the ci icoid, being 

distributed to all the muscles of the larynx, excepting the Crico- thyroid, and joining^ 
with the superior laryngeul. 

The reciiiTeiit Liryngeal, as it winds round the subclavian artt*jy and aorta, gives 
off several cardiac filaments, which unffce with the cardiac branches from the pneunio- 
gasti-icj and sympathi»tic. As it ascends in the neck, it gives off a^sopliagejtl brandies, 
more numerous on tlu? left than on the right si<le, whidi su])ply the mu^^ous mem- 
brane and inusculai* coat of the feso})hagus ; tradjeal l)raiKiies to the mucous mem- 
biune and muscular fibres of "the trachea 3 and some pharyngeal filaments to the 
Infelkor constrictor of the })haiyux. 

The cerviQol caviUjJs^ hravcheSy two or thw^e in nupibei*, arise from the pneunio- 
gastric, at the ujipei’ and lower part of the neck. 

The superior branches ai’e small, and comuiunicato with the cardiac branches of 
the sympathetic, and with the great cardiac plexus. 

The inferior branches, one on each sidt', arise at the lower part of the nect, 
just above the first rib. On the right side, this branch passes in front or by the 
side of the arteria iunominata, and communicates with ^ one of the cardiac nerves' 
proceeding to the ileep cai diac plexus. On the left side, it passes in front of the arch 
of the aorta, and joins the superficial c^ardiac plexus. 

The thoracic cardiac branches, 011 the right side, arise from the trunk of the 
pneu^^ogastric, as ifi lies by the side of the ty^achea, and from its recurrent laryngeal 
branch 3 but on the left side from the recun*ent nerve only 3 passing inwards they 
terminate- in the deep cardiac plexus. 

The anterior ptdmonary branches^ two or three in number, and of small siae, are 
distributed on the anterior aspect of the root of the lungs. They join with filaments 
from the sympathetic, and form the anterior pulmonary plexus. 

MM 
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The posterior pulmonary branches^ more numerous anti larger than the anterior, 
are distributed on the posterior aspect of the root of the lung : they are joined by 
filaments from the third and fourth thoracic ganglia of the sympathetic, and form the 
posterior pulmonary plexus. Branches from both plexuses accompany the ramifica- 
tions of tlie air“tul>es through the substance of the lungs. 

The (jp^ophageal branches are given off from the j)neumogjistric both above and 
below the pulmonary branches. The lower are more numerous and larger than the 
upper. They form, together with branches from the opposite nerve, the oisophageal 
j)lexus, or plexus guise. 

The gastric ioran^hes are the terminal filaments of the pneumogastric nerve. The 
nerve on the right side is distributed to the posterior surface of the stomfich, and 
joins the left side of the cceliac plexus and the s))lenic j)lexus. The nerve on the left 
side is distributed over the anterior surface of the stomach, some filtunents passing 
across Ihe great cul-dc-sac^ and othtjrs along the lesser curvature. They nnilo with 
branches of the right nerve and with the sympathetic, some filaments passing through 
the lesser omentum to the loft hepatic plexus. 

The Spinal Acu^rssouy Nekvr consists of two parts: one, the accessory part to 
the vagus, and the other the spinal portion. 

The accessory part ^ the smaller of the two, arises by four or five delicate filaments 
from the lateral tract of the cord below tht^ roots of the vagus ; these filarnents may 
l>e traced to a nucleus of grey inatttii* at the back of the medulla, below the oi*igin of 
the vagus. It joins, in the jugular foramen, with the upper ganglion of the vagus 
by. one or two filaments, and is continued into the vagus below the second ganglion. 
It gives branches to the pharyngeal and superior laryngeal branches of the vagus. 

I The spinal portioih, firm in texture, arises by several filaments from tlie latei:*Jil 
tract of the cord, as low down as the sixth cervical nerve ; the fibres piercci the tract , 
( and are connected with the anterior horn of the grey matter of the cord. This 
portion of the nerve ascends between the ligamentum denticulatum and the postei'ior 
I roots of the spinal nerves, enters the skull through the foramen magnum, and it is then 
directed outwards to the jugular foramen, through which it passes, lying in the same 
sheath as the pneumogastric, but separated from it by a fold of the arachnoid, and is 
here connected with the accessory portion. At its exit from the jugular foramen, it 
passes backwai-ds, either in front of or behind the internal jugular vein, and descends 
obliquely behind the Digastric and Stylo-hyoid muscles to the upper part of the 
i Sterno-mastoid. It jjiercres that muscle, and passes obliquely across thie occipital 
triangle, to terminate in the deep surface of the Trapezius. Tliis nerve gives several 
branches tp the Stemo-mastoid during its passage through it, and joins in its 
substance with branches from the third cervical, ^n th(^ occipital triangle it joins 
with the second and third cervical Vierves, and assists in tlie fbrmatfon of the cervical 
plexus, and occasionally of the great auricular nerve. 'On the front of the Trapezius, 
it is reinforced by branches from the third, fourth, and fifth cervical nerves, joins 
with the posterior branches of the spinal nerves, and is distsdhated to 4 he Trajiezins, 
some filaments ascending and others descending in the substance of the muscle as far 
as its inferior angle J 

Ninth, or Hypoglossal Nerve. (Fig. 294.) 

The Ninth, or Hypogiiossal Nerve, is the motor nerve of the tongue. It arises 
by several filaments, from ten to fifteen in number, from the groove between tlu^ 
pyramidal and olivary lx)dies, in a continuous line with the anterior roots of the 
spinal nerves. The deep origin of the nerve can bo tniced through the olivary body 
to a special nucleus^ at the lowest point of the fourth ventricle, close to the decus- 
sation of the pyramids. The filaments of this nerve are collected into two bundles, 
which perforate the dura mater separately, opposite the anterior condyloid foramen, 
and unite together after their passage through it. In those cases in which the 
anterior condyloid foramen in the occipital bone is double, these two portions of the 
nerve are separated by the small piece of bone which divides the foramen. The nerve 
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descends almost vertically to a point corresponding with the angle of the jaw. It 
is at first deeply seated beneath the internal carotid artery and internal jugular 
vein, and intimately connected with the pneumogastric neiwe ; it then passes forwards 
between the vein and artery, and h^wer down in the neck becomes superficial below the 
Digastric muscle. Tlie nerve then loops round the occipital artery, and crosses the 
external carotid below the tendon of the Digastric muscle. It passes beneath the 
Mylo-hyoid muscle, lying between if and the Hyo-glossus, and communicates at the 
anterior border of the latter muscle with the gustatory nerve ; it is then continued 
forwards in the fibres of the Gcnio-hyo-glossus muscle as far as the tip of the tongue, 
distributing branches to its substance. 


294. — Hypoglossal Nerve, Cervical Plexus, and their Branches. 



Branches of this nerve communicate with the 

Pneumogastric, Fii*st and second qervical nerves. 

Sympathetic. G ustatory? 

The communication with the pneumogastric takes place close to the exit of the 
nerve from the skull, numerous filaments passing between the hypoglossal and lower 
ganglion of the pneumogastric ; sometimes the two nerves are united so as to form 
one mass. 

The communication with the sympathetic takes place opposite the atlas by 
hiunches derived from the suj)erior cervical ganglion, and in the same situation the 
nerve is joined by a filament derived fiom the loop connecting the first two cervical 
nerves. 
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'Fhe communication with the gustatory takes place near the anterior border of 
the Hyo'glossus muscle by numerous filaments which ascend upon it. 

The branches of distribution are the 

Descendens noni. Thyro-hyoid. 

Muscular. 

The deJicemd(‘/m noni is a long slender brancri, which quits the, hypoglossal where 
it turns round the occipital artei-y. It descends obliquely across the sheath of tlie 
(Carotid vessels, and joins just below the middle of the neck, to form a loop with the 
(communicating branches from th(^ second and third cervical nerves. From the con- 
vexity of iliis loop branedios })ass forwards to supply the Sternodiyoid, Sterno- 
t}iyr<jid, and both bcdlios of tlie Omo>hyoid. Acx'.ording to Armdd, another filament 
des(;cnds in fi*ont of the vessels into the chest, and joins the cardiac and phrenic 
•nerve^s. The descendens noni is occasionally contained i n the > sheath of the carotid 
vessids, b(ung soiiHitinies* placed over and sometimes beneath the internal jugulan 
vein. 

The ihyro-hyohi is a smsill branch, arising from the hypoglossal near the posterior 
border of the Tlyo-glossus ; it passes obliquely across thci grciat cornu of the hyoid 
bone, and supjdies the Thyro-liyoid muscle. 

1'lie m'nHcnIar hrmiches are distributed to the Stylo-glossus, Hyo-glossus, Genio- 
hyoid, and Genio-hyo-glossus muscles. At the under surface of the tongue, numerous 
slender brandies pass upwards into the substance of the organ. 



The Spinal Nerves. 


T he spinal nerves are so called, Injcanse they take tlieii* origin from the spinal 
cord, and are transmitted through the interverhihral foramina on eithei* side 
of the spinal column. There are thirty-one pairs of s])ina1 nerv(\s, whicli are 
arranged into the following groups, corre8|X)nding to the logion of the spine through 
which tliey pass : — 


Cervical 

I)oT*sal 

Jaim])ar 

Sacral 

C^occygeaJ 


8 ])airH. 
12 „ 

5 

5 M 
T „ 


It will ho ol)Served, that each grouji of nerves corresponds in number with the 
vert(d)i-je in that region, except the cervical and coccygeal. 

Each spinal nerve arises by two roots, an antcjrior, or motor root, and a posterior, 
or sensory root. 

Hoots of the Spinal Nerves. 


The anterior roofs arise somewhat ii-regularly from a linear series of depressions, 
on the antoro-lateral coliumi of the spinal cord, gradually approaching towards the 
anterior median fissure «as they descend. 

Tiie fibres of the anterior roots, accoi-ding to the lesearches of l)r. IjockhaT*!. 
Clarke, are attached to the anterior part of the antero-latoral (rolumii ; and, after 
penetrating horizontally through the longitudinal fibres of this tract, enter the grey 
substance, whore their fibrils cross each other and divei-ge in all directions, like the 
(expanded hairs of a brush, some of tfiem running more or Jess longitudinally u])- 
wards and downwards, and otliers de<aissating with tliose of the opj)osite SMh^ tlii’ough 
tJie anterior commissure in front ^of the central caiud. Kiilliker states that many 
fihi*es of the anterior root enter the lateral column of* tlie same side, where, turning 
'Upwards, they pursue their course as longitmlinal fibres. In other respects, the 
de 3 cri[>tion of the origin of the anterior roots by these observers is very similfir. 

The post^i^im*'roo1J^te all attached to tho cord at the postero-lateral fissuri^ They 
enter the grey substance of the posterior cornu, either directly througli tho substantia 
gelatinosa, or indirec^tly, by first passing through the white matter of the posterior 
c;olumn and winding round in front of the Cixput cornu. Those whifli enter tho grey 
matter at once, for the most part turn upwards and downwards, and become coit- 
tinuons with the fine nerve-plexus in the central portion of the grey matter; some 
few fil)rcs pass transversely through tho posteriojj commissure to the opposite side, 
and others into the anterior cornu of tlie same side. Those fibrt^s which entei- the 
grey matter in front of the caput cornu, reach the posterior vesicular ciohimn and 
blend with it ; a few fibres passing through it, to become longitudinal in the posterior 
(column of the cord. 

The'j^sterior roots of the neiwes are larger, but the individual filaments are finer 
and more delicate than tliose of the anterior. As their component fibrils pass out- 
wai'ds, towards the aperture in the dura mater, they coalesce into two bundles, receive 
a tubular sheath from that membrane, and enter the ganglion which is developed upon 
each root. 
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: XhB,-posterior root of the firgtj^eryical^ nerve exc eption„ to these ch arac- 

lerSi- is smaller than the anterior, has frequently nGLgaJUglioa developed upon it, 
and when the ganglion exists, it is often situated within the dura mater. 

The anterior roots ai^e the smaller of the two, devoid of any ganglionic enlarge- 
ment, and their component fibrils are collected into two bundles, near the interverte- 
bral foramina. 

Ganglia of the Spinal Nerves. 

A ganglion is developed upon the posterior root of each of the spinal nerves. 
These ganglia are of an oval form, and of a reddish colour ; they bear a proportion 
in size to the nerves upon which they are formed, and are placed in the interver- 
tebral foramina, external to the point where the nerves perforate the dura mater. 
Each ganglion is bifid internally, where it is joined by the two bundles of the posterior 
root, the two portions being united into a single mass externally. The ganglion upon 
the first and second cervical nerves form an exception i/O these characters, being placed 
on the arches of the vertebraB over which the nerves j>ass. The ganglia, also, of the 
sacral nerves ai'e placed within the spinal canal ; and that on the coccygeal nerve, also 
in the canal about the middle of its posterior root. Immediately beyond the^ ganglion, 
the two roots coalesce, their fibres intermingle, and the trunk thus formed passes out 
of the invertebral foramen, and divides into an anterior division * for the supply of 
the anterior part of the body ; and a pasterior division for the postei-ior part, each 
containing fibres from both roots. 

Anterior Divisions of the Spinal Nerves. 

The arUerio?' dinisio'iis of the spmal nerves supply the parts of the body in front 
of the spine, including tlie limbs. They are for the most part larger than the 
posterior divisions ; this increase of size being proporfioned to the larger extent of 
structures they are required to supply. Each division is connected by slender fila- 
ments with the sympathetic. In the dorsal region, the toterior divisions of the spinal 
nerves ai’c completely separate from each other, and aie uniform in their distribution ; 
but in the cervical, lumbar, and sacral regions, they foiTn intricate plexuses previous 
to their distribution. 

Posterior Divisions of h'HE Spinal Nerves. 

c 

The posterior divisio^is of the spinal nsrves are generally smaller than the antei ior ; 
they arise from the ti'iink resulting from the miioft of the roots, in the intervertebral 
foramina ; and, passing backwards, divide into external and intmaial branches, which 
are distributed to the muscles and integument behind the spine. The first cervical 
and lower sacral nerves are exceptions to these characters. 

Cervical Nerves. 

The roots of the cervical nerves inclose in size from the first to the fifth, and then 
remain the same size to the eighth. The iK)sterior roots bear a proportion to the 
anterior as 3 to i, which .is much greater than in any other legion, the individual 
filaments being also much larger than those of the anterior roots. In direction, the 
ix)ots of the cervical are less, oblique than those of the other spinal nerves. The first 
cervical nerve is directed a little upwards and outwai*ds ; the second is horizontal ; 
the othei'S are directed obliquely tlownwards and outwards, the lowest being the most 
oblique, and conseqfuently longer than the upper, the distance between their place of 
origin and their point of exit from the spinal canal never exceeding the depth of one 
vertebra. 

* For the sake of clearness, I have thought it better to call the primary branches into 
which the Compound nerve divides, ^ divisions/ instead* of ^ branches ’ as in the former editions. 
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The trunk oj the firat cervical nerve {subocdpital) leaves the spinal canal, between 
the occipital bone and the posterior arch of the atlas ; the second, between the posterior 
arch of the atlas and the lamina of the axis ; and the eighth (the last), between the 
last cervical and first dorsal vertebrae. 

Each nerve, at its exit from the intervertebral foramen, divides into an anterior 
and a posterior division. The anterior divisions of the four upper cervic|jj| nerves form 
the cervical plexus. The anterior divisions of the four lower cervical nerves, together 
with the first dorsal, form the brachial plexus. 


Anteriou Divisions of the Cervioai. Nerves. 

The anterior division of the first, or mihoccipital nerve, is of small size. It escapes 
fi'om the spinal canid through a gi oove upon the posterior arch of the atlas. In this 
groove it lies beneath the x^ri^ebral artery, to the inner side of the Rectus capitis 
lateralis. As it crosses the foramen in the transverse process of the atlas, it receives 
a filament from the symj)athetic. It then descends, in front of this process, to com- 
municate with an ascending branch from the second cervical nerve. 

t-ommunicating filaments from this nerve join the pneumogastric, the hypo-glossal 
and sympathetic, and some branches are distributed to the Rectus lateralis and the 
two Anterior recti. According to Valentin, the anterior division of the suboccipital 
also distributes filaments to the occipito-atloid articulation, and mastoid process of the 
temporal bone. 

The anterior division of the second cervical nerve escapes from the spinal canal, 
between tlie posterior arch of the atlas and the lamina of the axis, and, passing for- 
wards on the outer side of the vertebral artery, divides in front of the Inter-transverse 
111 us(de, into an^iiscending branch, which joins the first cervical; and one or two 
descending branches which join the third. It gives off the small occipital ; a branclii^ 
to assist in forming the great auricular ; anotlmr to assist in forming the superficial’ 
cervical ; one of tlie commuixicantes noni, andia filament to the storno-masioid, which] 
communicates in the substance of the muscle with the spinal accessory, * 

The anterior division of the third cervical n^rve is double the size of the preceding. 
At its exit from the intervertebral foramen, it passes downwards and outwards 
beneath the Sterno-mastoid, and divides into two branches. The ascending branch 
joins the anterior division of the second cervictil ; the descending branch pxsses down 
in front of tlie Scalenus aiiticus, and communicates with the fourth. It gives off thoi 
greater part of the great auricular and superficial cervical nerves ; one of the com*! 
municantes noni ; a brancli to the supra-clavicular nerves ; a filament to assist inf 
forming the phrenic and muscCilar branches k> the Levator anguli scapulse, and 
Trapezius; this latter nerve communicates beneath the muscle with the spinal acces-i 
sory. Sometimes the nerve to the Scalenus medius is derived from this source. 

The diojjjiion of the fourth cervical is of the same size as the preceding. 

It receives a branch from the third, sends a communicating biixnch to the fifth 
cervical, and passing downwards and outwards, divides into numerous filaments, 
which cross the posterior triangle of the neck, forming the supra-clavicular nerves. 
It usually gives a branch to the idirenic nerve, whilst it is conbiined in the injjer- 
transverse space, and sometimes a bianch to the Scalenus medius muscle. 

The anterior divisions of the ffth, sixth, seventh, and eighth cervical nerves are 
remarkable for their large size. They are muc%i larger than the preceding nerves, 
and are all of equal size. They assist in the formation of the brachial plexus. 

Cervical Plexus. 

The cervical plexus (figs. 294, 295) is foitoed by the anterior divisions of the four 
upper cervical nerves. It is situated opposite the four upper vertebrae, resting upon 
the Levator anguli scapulse, and Scalenus medius muscles, and covered in by the 
Sterno-mastoid. 
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Its branches may be divided into two groups, superficial and deep, which may be 
thus arranged : — 

' Superficialis colli. 

( Ascending. Auricularis rnagniis. 

Occipitalis minor. 

( Sternal. 

Clavicular. 

Acromial. 


SuperJIcial 


^Internal 

J)e&p ‘I 

V External 


( Communicating. 

J Muscular. 

I Comm unicans noni. 
V Phrenic, 
f (^ommuni(^ating. 

( M uscular. 


SupERFiriAL Branches of the Cervical Plexus. 

The JS^uprrJicialis OoUi arises from the second and third cervical nerve, turns round 
the posterior border of the Sterno-mastoid about its middle, and passing obliquely 
forwards beneath the external jugular vein to the anterior border of that muscle, per- 
forates the deep (cervical fascia, anrl divides beneath the Platysma into two branches, 
which ai-e distributed to the antero lateral parts of the neck. 

The aace/mUng hranch gives a filament, whicli accompanies the external jugular 
vein ; it then passes upwards to the siibmaxillary region, and divides into branches, 
some of which form a plexus witli the cervical branches of the facial nerve beneath 
the Platysma; others pierce that muscle, supply it, and are distributed to the integu- 
ment of the upper lialf of the nev.k, at its fore part, as high as the chin. 

The descending branch pierces the Plat^'sma, and is distributed to the integument 
of the side and front of the neck, as low as the sternum. 

This nerve is occasionally leju’esented by two or moi'o filaments. 

The Anricuhmds Magnus is the largest of the ascending branches. It arises fi‘Oin 
the second and third cei-vical nerves, winds round the i)osterior border of the Stemo- 
mastoid, and after pei’forating the deep fascia, ascends upon that muscle beneath tlie 
Platysma to the paroti<l gland, where it divides into -numerous briiindjes. 

The facial branches pass aci oss the parotid, and are distributed to the integument 
^ of the face; 'Others penetrate the substance of the gland, and cjommunicate with the 
facial nerve. ^ 

The 2>osterior or anricnlar branches ascend to supply the integument of the back 
part of the pinna, communicating with the auriculai* branches of the facial and piieu- 
mogastric nerves. 

The mastoid hranch the posterior auricular branch onfA’e tacl'alT'and crossing 
the mastoid process, is distributed to the integument behind the 6ar. 

The Occipitalis Minor (fig. 301, p. 551) arises from the second cervical nerve; it 
curves round the posterior border of the Stern o-mastoid above the preceding, and 
as6ends vertically along the posterior boi*der of that muscle to the back part of the 
side of the head. Nciir the cranium it perforates the deep fascia, and is continued 
upwards along the side of the h^ad behind the ear, supplying the integument and 
Occipito-frontalis muscle, and communicating with the occipitalis major, auricularis 
magnus, and posterior auricular bmnch of the facial. 

This nerve gives oflT an auricular branchy which supplies the Attollens aurem 
and the integument of the upper and back part of the auricle, communicating with 
the mastoid branch the auricularis magnus. This branch is occasionally derived 
fi*om the great occipital nerve. The occipitalis minor varies in size ; it is occasionally 
;4dub]e. 

Descending or sujrra-clavicular branches arise from the third and fourth 
' beneath the posterior border of the Sterno-mastoid, they 
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ilescend in the interval between that niuscle and the Trapezius, and divide into 
branches, which are arranged, according to their position, into three groups. 

The inner or sternal branch crosses obliquely over the clavicular and sternal 
attachments of the Sterno* mastoid, and supplies the integument as far as the median 
line. 

The middle or clavicular branch cr'osses the clavicle, and supplies thg integument 
over the Pectoral and Deltoid muscles, cominuni«iting with the cutaneous bi*anches 
of the upper infcer(;ostal nerves. The clavicular branch has been known to pass 
through a foramen in the clavicle, at the junction of the outer with the middle third 
of the bone. 

295. — Plan of the Cervical Plexus. 


RECT. CAP*. LAT- 



The external or acromial branch passes obliquely across the outer surface of the 
Trapezius and the acromion, and su]iplu?s the integument of the upjyer and back part 
of the shoulder. 

Deep Branches of ttte Cervical PlJIxus. iNTERNAL Series. 

The communicating branches consist of several filaments, which pass from the 
loop between the first and second cervical nerVes in front of the atlas to the pneumo- 
gastric, hypoglossal, and sympathetic ; and a communicating branch between the 
fourth and fifth cervical. 

Muscular branches supply the Anterior recti and Rectils lateralis muscles j they 
I>roceed from the first cervical nerve, and from the loop formed between it and the 
second. 

The Communicans Noni (fig. 294) consists usually of two filaments, one being 
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derived from the Hecond, and the other from the third cervical, "fhese filaments 
pass vertically downwards on the outer aide of the internal jugular vein, cross in 
front of the vein a little below the middle of the neck, and form a loop with the 
desceiidens noni in front of the sheath of the carotid vessels. Occasionally, the 
junction of these nerves takes place within the sheath. 

The Phrenic Nerve (internal respiratory of Bell) arises from the third and fourth 
cervical nerves, and receives a communiciiting branch from the fifth. It descends 
tc(;Jthe i*oot of the neck, lying obliquely across the front of the Scalenus anticus, 
j:)asses over the first part of the subclavian arteiy, between it and the subclavian 
vein, and, as it enters the chest, crosses the internal mammary artery near its root. 
Within the chest, it descends nearly vertically in front of the root of the lung, and 
by the side of the pericai‘diuin, betweeii it and the mediastinal portion of the pleura, 
to the Diaphragm, where it divides into branches, which separately pierce that 
muscle, and are distributed to its under surface. 

The two phrenic nerves differ in their length, and also in their relations at the 
upper part of the thorax. 

The riyhl nerv^^- is situated more dct^ply, and is shorter and more vertical in 
direction thaJi the lelt; it lies on the on to* side of the right vena innominata and 
superior v(?na ca-va. 

The left nerve is i-athei* longei* than the right, from the inclination of the heart to 
the loft side, and from the; Diaphragm being lower on this than on the opposite side. 
A t the upper part i)f the tlioiax, it ci'osses in front of tliii arch of the aoita to the 
root of the lung. 

Each nerve supplies filaments to the j>ericardium and pleui a, and near the chest 
is joineil by a filament from the sympathetic, by another derived from the fifth and 
sixth cervi(jnl nerves, and, occasionally, by one from the union of the doscendens noni 
with the s[»inal nerves : this filament is found, according to Swan, only on the left 
side. It is also usually connected by a filament with the nerve to the Subclavius 
mxxscle. Branches have been doscrib<*d as passing to the peritoneum. 

.Fi*om the right nerve, one or two filaments ]>ass to join in a small ganglion w'it-lt 
phrenic branches of the solar plexus : and brandies fi*om this ganglion are dis- 
tributed to the liepatic ple^xus, the suprarenal capsule, and inferior vena cava. 
From the left nerve, filaments pass to join the phrenic plexus, but witlumt any 
gangl ionic; c *n 1 argcimei it. 


Deep Branches of the Ceuvical Plexus. External Series. 

Conttnutiiccifing branches. The c;ervical plexus communicates with the spinal 
accessory nerve, in the substance of the Steimo-mastoid muscle, in the occipital 
triangle, and beneath the Trapezius. 

Muscular branches fii*e distributed to the Ster no -mastoid, Levator anguli scapulap, 
Scalenus modi us and Ti*apezius. 

The branch for the Sterno-mastoid is derived from the second cervical, the 
Levator anguli scapulae receiving branches fiom the third, and the Trapezius 
branches from the t]ni*d and fourth. The Scalenus modius is supplied sometimes 
fil/m the third, sometimes the fourth, and occasionally from both nerves. 

Posterior Divisions of the Cervical Nerves. 

The posterior divisions of the cervical nerves (fig. 301, p. 551) with the exception 
,of those of the first two, pass backwards, and divide, behind the posterior Inter- 
transverse mustdes, into external and internal branches. 

The external branches the muscles at the side of the neck, viz., the Cervi- 

:Ca}is ascendens, Trans versa, lis colli, and Trachelo-mestoid, 

The exto‘nal branch of the second ceiwical nerve is the largest ; it is often joined 
.with the third, and supplies the Complexus, Splenius, and Trachelo-mastoid muscles. 



BRACHIAL PLEXUS, 


539 


The internal branches, the larger, are distributed differently in the upper and 
lower paiii of the neck. Those derived from the third, fourth, and fifth nerves pass 
between the Somispinalis and Comploxus muscles, and having reached the spinous 
piXKjesses, perforate the aponeurosis of the Splenius and Trapezius, and are continued 
outwards to the integument over the Trapezius ; whilst those derived from the three 
lowest cervical nerves are the smallest, and are placed beneath the Semispinalis, which 
they supply, and do not furnish any cutaneous filaments. These inteinal branches 
supply the Complexus, Semispinalis colli, Interspinales, and Multifidus spina3. 

The posterior divisions of the first three cervical nerves require a sepaiute de- 
scription. 

The division of the first cervical nerve {snhoccijntaJ) is larger than 

the anterior, and esca])es from the spinal canal between thti occipital bone and the 
])Osterior arch of the atlas, lying behind the vertebral artery. It enters the sub- 
occipital triangle formed by the Rectus posticus major, the Obliquus superior, and 
Oldiquus inferior, and supplies the Recti and Obliqui nifiscles, and the Complexus. 
From the branch which supplies the Inferior o}>li(pie a filament is given oil*, which 
joins the second cej’vical nerve. This nerve also occasionally gives off a cutaneous 
h lament, which accompanies the occix>ital artery, and communicates with the occi- 
X^italis major and minor nerves. 

The posterior division of the first (teiwicixl lia^ no branch analogous to the 
external branch of the j)osterior cervical iiervCS. 

The posterior division of the secoml cervical nerve is tliroe oi* four times greater 
thiin the anterior bi*anch, and the largest of all the posterior cervical nerves. It 
emerges from the spinal canal between the posterior arch of the atlas and lamina 
of the axis, below the Inferior olrlique. It siij)plies this muscle, and receives a com- 
municating filament from the first cervical. It then divides into an external and an 
internal branch. 

The internal branch, called, fi'om its size and distribution, the o ccifyiialis r naj or, 
ascends ol)liquoly inwards between the ObljfBI^g 11 !^ Complexus, and j)ierces 

the latter musde and tlie^ Trap^us jiej^r . theii:. 

now jmnecTby a filament from the third cervical nerve, and ascending on the l)ack 
l)art of the head with the occij^ital artery, divides into two branches, which supply 
tlui integument of the scalp as far forwards as the vertex, communicating with the 
occij)italis minor. It gives oft’ an auricular branch to the btick j)art of the ear, and 
muscular branches to the Complexus. 

The posterior division of the third cervical is smaller than the preceding, but 
larger than the fourth ; it difftjrs from the 2>osterior divisions of the pther cervical 
nerves in its su})plying an additional filament to the integument of the occix)iit.* 
This occij)ital branch ajdses from the inteimftl or cutaneous branch beneath the 
Traj)ezi\is ; it pierces that muscle, and supplies the skin on tlie low er and back part 
of the head. It lies to the inner side of the occipitalis major, with which it is con- 
nected. Tii© ^,^4|>^a^pillales are supX)liod by the internal branches of these nerves. 

The internal branches of the posterior divisions of the fii*st throe cei*vical nerves 
are occasionally joined beneath the Complexus by communicating branches. This 

communication is described by Cruveilhier as the posterior cervical 'plexus. 

* 

The I3HACI1IA.L Plexus, (Fig. 296.) 

The bmchial plexus is fornied by the union 5 f the anterior branches of the four 
lower cervical and first dorsal nerves. It extends from the lower part of the side of 
the neck to the axilla. It is very broad and presents litth? of a plexiform arrange- 
ment at its commencement, is narrow opposite the clavicle, becomes broad, and forms 
a more dense interlacement in the axilla, and divides opp()site j^^coracojej^ 
into numerous branches for the supply of the up]p8r Iiinb. The nerves w^hich form 
the plexus are all similar in size, and their mode of communication is subject to con - 
siderable variation, so that no one jdan can be given as apjdying to every case. The 
following aj>pears, however, to be ’the most constant arrangement* The fifth and 
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sixth cei^vical unite together soon after their exit from the intervertebral foramina 
to form a common trunk. The eight cervical and first dorsal also uliite to 
form one trunk. So tliat the nerves forming the plexus, as they lie on the 
Scalenus medius, external to the outer border of the Scalenus anticus, are blended into 
three trunks : an outer one formed by the junction of the fifth and sixth cervical 
nerves ; a middle one, consisting of the seventh cervical nerve ; and an inner one 
formed by the junction of the eight cervical and first dorsal nerves. As they pass 
lieneath the clavicle, each of these three trunks divides into two branqhes, an 
anterior and a posterior. The anterior divisions of the outer and middle trunks 
then unite to form a common cord, which is situated on the outer side of the middle 
part of the axillary artery, and is called the outer cord of the brachial plexus. The 
anterioi* division of the inner trunk, formed by the union of the eight cervical and 
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first dorsal, courses down on the inner side of the axillary artery in tlie middle of 
the%xilla, and forms the inner cord of the brachial plexus. The posterior cords of 
the outer trunk (formed by the junction of the fifth and sixth nerves) and of the 
middle trunk (the seventh lierve) ynite together to form the posterior cord of the 
brachial plexus, which is situated behind the second portion of the axillaiy arteiy. 
-From this posterior trtink are given ofiT the two lower subscapular nerves ; the upper 
subscapular nei*ve being given off from the posterior division of the outer trunk prior 
to its junction vrith the posterior division of the middle trunk. The posterior trunk 
divides into the circumflex and musculo-spiral nerves ; and the latter of these two 
nerves is subsequently joined by the posterior division of the inner trunk, formed by 
the union of the eight cervical and first dorsal.^ 

• It will be noticed that this descriptiqn varies from that in previous editions, which was 
the fowerly'^ttccepted description of the plexus. The investigations of* anatomisls, and espe- 
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The brachial plexus communicates with the cervical plexus by a branch from the 
fourth to the fifth nerve, and with the phrenic nerve by a branch from the fifth 
cervical, which joins that nerve on the Anterior scalenus muscle: the cervical and 
first dorsal nerves are also joined by filaments from the middle and inferior cervical 
ganglia of the sympathetic, close to theii* exit from the intervertebral foramina. 

Relations. I71 the neck^ the brachml plexus lies at first between the Anterior 
and Middle scaleni muscles, and then above and to the outer side of the subclavian 
artery : it then passes behind the clavicle and Subclavius muscle, lying upon the 
first serration of the Scrratus inagnus, and the Subscapularis muscles. In the axilla 
it is placed on the outer side of the first portion of the axillary artery ; it surrounds 
the artery in the second part of its course, one cord lying upon the outer side of that 
vessel, one on the inner side, and one l)ehind it ; and at iJie lower part of the 
Hxillary space gives off its terminal branches to the upper extremity. 

Branches. The branches of the brachial plexus ai*e arranged into two groups, 
viz., those given off above the clavicle, and those below that bone. 

Branches above the Clavicle. 

Communicating. Posterior thoracic. 

Muse u lar . S u prascapula r . 

The cornu iunicatimj branch with the phrenic is derived from the fifth cervical 
nerve or from the loop between the fifth and sixth; it joins the phrenic on the 
Anterior scalenus muscle. 

The mnscAdar branches suj^ply the Longus colli, Scaleni, Rhomboidei, and Sub- 
elavius muscles. Those for the Scaleni and Longus colli arise from the lower 
cervical nerves at their exit from the intervertebral Xoramina. The rhomboid branch 
arises from the fifth cervical, pierces the Scalenus medius, and passes beneath the 
I jevator anguli scapulae, whi(di it occasionally supplies, to the Rhomboid muscles. 
The nerve to the Subclavius is a small filament, which arises from the fifth cervical 
at its point of junction with the sixth nerve; it descends in front of the subclavian 
ai’tt^ry to the Subclavius muscle, and is usually connected by a filament with the 
phrcmic nerve. 

The posterior thoracic nerve (long thoracic, external r€?spiratory of Bell) (fig. 299), 
supplies the Serratus inagnus, and is remarkable for the length of its course. It 
sometimes arises by two roots, from the fifth and sixth cervical nerves immediately 
after their exit from the intervertebral foramina, but generally by three roots from 
the fiftli, sixth, and seventh nerves. These unite in the substance of the Middle 
scalenus muscle, and, after emerging from it, the nerve passes down# behind the 
brachial plexus and the axillary yessels, resting on the outer surface of the Serratus 
inagnus. It extends along the side of the chesf to the lower border of that muscle, 
and supplies it with numerous filaments. 

The suprascapular nerve (fig. 300) arises from the cor 4 foi»med by the fifth and 
sixth cervical^ xxerv^'s' ; passing obliquely outwards beneath^ the Trapezius, it enters 
the supraspinous fossa, through the notch in the upper border of the scapula; and, 
passing beneath the Supraspinatus muscle, curves in front of tlie spine of the scapula 
to the infraspinous fossa. In the supraspinous fossa it gives- off two branches to 
the Supraspinatus muscle, and an articular filament to thjp shoidder-joint ; an<?in 
the infraspinous fossa it gives off two branches to the Infraspinatus muscle, besides 
some filaments to the shoulder-joint and scapula. 

V 

daily of Mr. Clement Lucas, have proved, however, that this description was not strictly correct, 
and the account given above substantially agrees with that of Mr. Lucas, as well as with 
that of Ilenle ; the main point of difference bbing that the posterior division of the inner 
trunk, which, by the way, is an inconsiderable fasciculus in point of size, does not assist in 
lorming the posterior cord of the plexus, hut is entirely concerned forming the musculo^ 
spiral nerve. This I have found, in my investigation, to he tlie more constant arrangemebt 
of the two. The student mustf not expect, however, to find in every instance an exact 
counterpart of the above description, since the plexus is subject in its formation to the 
greatest diversities, and there is no doubt that an ingenious dissector, by splitting the nerves, 
may make almost any complicated arrangement which may suit his &ncy. (See Lucas's 
paper in the Guy's Hospital Reports, 1875.) 
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Branches below the Clavicle. 

To tlie chest 
To the shoulder . 


To the arm, foTe-arin, and hand 


The branches given off below the clavicle, are derived from the thrc(i cords of the 
brachial plexus, in the following manner : — 

FnmhJi^e outer cord , arises the external of the two anterior thoracic nerves, the 
niusculo-cutancous nerve, an<l the outer head of the median. 

From the vtmenr conl^ arises the internal of the two anterior thoracic nerves, the- 
int(*rnal cutivneous, the lessei* internal cutaneous (nerve of Wrisborg), the ulnar and 
inner head of the median. 

From tlMLJi}p^t.er u)r co ni, arise two of the three siibscapulav nerves, the third 
arising from the posterior division of the trunk formed by the tiftii and sixth cervical 
nerves : the cord then divides into the musculo-spiral and circurnflfLx nerves. 
nT The Anterior Thoracic? Nerves (fig. 299), two in number, supply the Pectoral 
muscles. 

The e/.rternal^ or superficial branch, the larger of the two, arises from the outer 
cord of the bracdiial plexus, passes inwards, across the axillary artery and vein, pierces 
the costo-coracoi<l membrane, and is distributed to the under surface of the P('c- 
toralis major. It sends down a communi(?ating filament to join the internal branch, 
whi(;h forms a loop round the inner side of the axillary artery. 

The internal^ or deep branch, arises from the inner cord, and passes upwards 
between the axillary artery and vein (sometimes perforates the vein), and joins with 
the filament from the superficial bi‘anch. It then passes to the under surface of the 
Pectoralis minor muscle, wdiere it divides into a number ofbi-anehes, which supjfiy 
the muscle on its under surface. 8omo of the branches pass through the muscle ; 
others wind round its upper border and pierce the costo- coracoid membrane to 
supply the Pectoralis major. i 

/ The SUBSCAPULAU Nerves, three in number, supply the Subsea pularis, Teres 
major, and Jjatissimns dorsi muscles. 

The upper suhscapidar nerve, th^' smallest, entcK? the uj^per part of the Subscapu- 
lai’is muscle. 

The low(^' snhscapnlar nerve enters the axilhary border of the Subscapularis, and 
terminates in the Teres major. The lattei- muscle is sometimes ^ipnlied by a separate 
branch. 

The long suhscapular, the largest df the three, follows tlie course cf the subscapu- 
lar artery, along the posterior wall of the axilla to the Latissimus dorsi, throuf^h 
wliich it may be traced as far as its lower border. 

/The Circumflex Nerve (fig. 300) supplies some of the muscles, and the integu- 
ment of the shoulder, and the shoulder-joint. It arises frOm the posterior cord of 
the brachial plexus, in common wi^h the musculo-spiral nerve. It is at first placed 
behind the axillary artery, between it and the subscapularis muscle, and passes down- 
wards and outwards to the lower border of that muscle. It then winds backwards 
in company with the posterior circumflex artery, through a quadrilateral space’ 
l:)ounded above by thq, Teres minor, below by the Teres major, internally by the long 
head of the Triceps, and externally by the neck of the humerus, and divides into two 
branches. 

upper ftrawcA winds round the neck of the humerus, beneath the Deltoid, 
^th the posterior circumflex vessels, as far as the anteiior border of that muscle, 


Anterior thoracic. 

( Subscapular. 

[ Circumflex 
r Musculo-cutaneous. 

I Internal cutaneous. 

) Lesser internal cutaneous. 
Median. 

Ulnar. 

Musculo-spiral. 
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supplying it, and giving off cutaneous branches, which pierce the muscle and mmily 
in the integument covering its lower part. 

The lower branch, at its origin, distributes filaments to the Teres minor and back 
part of the I>eltoid muscles. Upon the fihiirient to the former muscle a gangliforrn 
enlargement usually exists. Tlie nerve then pierces the deep fascia, and supj)lies the 


297. — Cutaneous ISferves of TJight Upper 298. — Ouianeous Nerves of Right Upper 

Extremity. Anterior View. Extremity. Posterior View. 



integument over the lower two-thirds of the posterior surface of the Deltoid, as well 
as that coveting the long head of the Triceps. ^ 

The circumflex nerve, before its division, gives off an articular filament, which 
enters the shoulder-joint below the Subscapularis. 

Th e MuscUiiO-QiTTANEOus Nerve (fig. 399) (external cutaneous) or , 

9erii)^ supplies some of the muscles of the arm, and the integument of the 
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It arises from the outer cord of the brachial plexus, opposite the lower border of 
the Pectoralis minor. It then perforates the Coraco-brachialis muscle, passes 
obliquely between the Biceps and Brachialis anticus, to the outer side of the arm, 
and, a little above the elbow, winds round the outer border of the tendon of the 
Biceps, and, porfoiuting the deep fascia, becomes cutaneous. This nerve, in its course 
through the arm, supplies the Coraco-bi'achialis, Biceps, and part of the Brachi- 
alis anticus muscles, besides sending Some tilanients to the elbow-joint and 
humerus. 

The cutaneous portion of the nerve passes behind the median cephalic vein, and 
divides opposite the elbow-joint, into an anterior and a posterior branch. 

The anterior branch descends along the radial border of the foie-arm to the wrist, 
and supplies the integument over the outer half of the anterior surface. At the 
wrist-joint it is placed in front of the radial artery, and some filaments, pici'cing the 
deep fascia, accompany that vessel to the back of the wrist, supplying the carpus. 
The nerve then passes downwards to the ball of the thumb, where it terminates 
in cutaneous filaments. It communicates with a branch from the radial nerve, and 
the jjalmar cutaneous branch of the median. 

The posterior hran^ch passes downwards, along the back part of the radial side of 
the fore-arm to the wi*ist. It supplies the integument of the lower thml of the fore- 
arm, communicating with the radial norve, and the external cutaneous branch of the 
musculo -spiral. 

The Internal Cutaneous Nerve (fig. 299) is one of the smallest branches of the 
brachhil plexus. It arises from the inner cord in common with the ulnar and 
internal liead of the median, and, at its commencement, is placed on the inner side 
of the brachial artery. It passes down the inner side of the arm, pierces tlie deep 
fascia witli the basilic vein, about the middle of the limb, and, becoming cutaneous, 
divides into branches. 

This nerve gives off, near the axilla, a cutaneous filament, which pierces the fascia 
and supplies the integument covering the Biceps muscle, nearly as far as the elbow. 
This filament lies a little external to the common trunk, from which it arises, • 

The anterior branchy the larger of the two, ])asBes usually in front of, but occa- 
sionally behind, the median basilic vein. It then descends on the anterior suifaee 
of the ulnar side of the fore-arm, distributing filaments to the integument as far as 
the wrist, and communicating with a cutaneous branch of the ulnar nerve. 

Tlie posterior branch passes idiliquoly downwards on the inner side of the basilic 
vein, passes behind the internal condyle of the humerus to the back of tlie fore-arm, 
and descends on the posterior surface of its ulnar side, as far as tlie wrist, distributing 
filaments to the integument. It communicates, above the elbow, with the lesser iiir 
ternal cutaneous, and above the v^ist, with the dorsal cutaneous branch of the ulnar 
nerve (Swan). 

The JOSSER Inte rna Cu t aneous Nerve ( vg ofj y risberg ^ (fig. 299), is distri- 
buted to the ii^l<^;^;'*'ir^ent on the inner side of the arm. It is the smallest of the 
branches of the brachial plexus, and usually arises from the inner cord, with the 
internal cutaneous and ulnar nerves. It jiasses through the axillary space, at first 
lying behind, and then on the inner side of the axilLary vein, aJid..cpmnuinicates with 
the mtei‘costc)-hiinLeral n erve. It then descends along the inner side of the brachial 
artery, to the middle of tKe arm, where it pier ces the deep fixscia, and is distributed to 
the integument of the back part of the lower third of tlie i^rm, extending as far as the 
elbow, where some filaments are lost in the integulbient in front of the inner condyle, 
and others over the olecranon. It communicates with the posterior branch of the 
internal cutaneous nerve. 

In some cases the nerve of Wrisberg and intercosto -humeral are connected by 
two or three filaments, which form a plexus at the back pax^t of the axilla. In 
other cases, the intercosto-humeral is of large size, and takes the place cf the 
nerve of Wrisberg, receiving merely a filament of communication from the 
plexus, which represents the latter nerve. In other cases, this filament is wriinting^ 

. ^ NN . 
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the place of the nerve of Wrisberg being supplied entirely from the interoosto- 
humeral. 

J' The Median Nerve (fig, 299) has received its name from thecourae it takes along 
the Etuddl^of the .arm^ and foie-arm to the hand, lying between the ulnar and the 
musculo-spiral and radial nerves. It arises by two roots, one from the outer, sind 
one from the inner cord of the brachfal plexus ; these embrace the lower part of the’ 
axillary artery, uniting either in front or on the outer side of that vesseh As it 
descends through the arm, it lies at first on the outer side of the brachl^ artery, 
crosses that vessel in the middle of its course, usually in front, but occasiptially 
behind it, and lies on its inner side to the bend of the elbow, where it is placed 
beneath the bicipital fascia, and is separated from the elbow-joint by the Brachialis 
aiiticus. In the fore-arm-^ it passes tetween the two heads of the Pronator radii teres, 
and descends beneath the Flexor sublimis lying on tlie Flexor profundus, to within 
two inches above the annular ligament, where it becomes more supei’ficial,Jying 
between the tendons of the •Flexor sublimis and Flexor carpi radialis, beneath, or rather 
to the ulnar side of the tendon of the Palmaris longus, covered by the integument and 
fascia. It then passes beimath the annular ligament into the hand. In its course 
through the fore-arm it is accomj)ani(jd by a small artery. 

Branches, No branches are giv’^eri ofi' from tlie medinn nerve in the arm. In the 
fore-arm its branches a,rCy njuscular , ant ciior interosseous^ and ^^ pal ma r cuhineoiAS 

The mnscular branches supply all the siij^erUciaT muscles on tie oF 

arm, except the Flexor* cajpi uliuiris. These branches are derived from the nerve 
near the elbow. The branch furnished to the Pronator radii teres often arises above 
the joint. 

The anterior interosseons su})[)lies the deep muscles on the front of the fore-arm, 
except the inner half of the Flexor profundus digitoriim. It accompanies the anterior 
interosseous ar*tery along tlie interosseous membrane, in tlie interval 'between the 
Flexor longus pollicis and Flexor profundus digitorum muscles, both of which it 
supplies, and terminates below in the Pronator (juadratus. 

The palmar c^ttaneons branch arises from the median nerve at the lower pai*t of 
the fore-arm. V It pierces the fascia above the annular ligament, and descending over 
that ligament divides into two branches : of whicli the otUer supplies the skin over 
the ball of the thumb, and cornmuiiicates with the anterior branch of the external 
cutaneous nerve ; and tlie i_nH.er supjdies the integument of the palm of the hand, 
communicating with the cutaneous branch of tlie ulnar. 

In the palm of the han d, tlie median nerve ife covered by the integument and palmar 
fascia, and rests upon the ttmdons of the Flexoi* muscles. In this situation it becomes 
enlarged, somewhat flattened, of a reddish colour, and divides into two branches. Ot 
these, the external supplies a musciilai* launch to 3&me of the muscles of the thumb, 
and digital branches to the thuml) and index finger; the internal supplying digital 
branches to the contiguous sides of the index and middle, and of the middle and ring 
fingers. 

The branch to the mtisclcs of the thumh is a short norve, which subdivides to 
simply the Abductor, Opponens, and outer head of the Flexor brevis pollicis muscles ; 
the remaining muscles of this gi’oup being supjilied by the ulnar nerve. 

^ The digital branches |bre five in number. The first and secomi pass along the 
borderi of the thumb, the external branch communicating with branches of the radial 
nerve. The third passe^ along the radial side of the index finger, and supplies the 
first Lumbricalis muscle. The fyarth subdivides to supply the adjacent sides of the 
index and middle fingers, and sends a branch to the second Lumbricalis muscle. The 
fifth supplies, the adjacent sides of the middle and ring fingers, and communicates with 
a branch from the ulnar nerve. 

Each digital nerve, opposite the base of the first phalanx, gives oflT a dorsal branch, 
which joins the dorsal digital nerve from the radial, and runs along the side of the 
dorsum of the finger, to end in the integument over the last phalanx. At the end of 
the finger, the digital nerve divides into a palmar and a dorsal branch; the former 

which supplies the extremity of the finger, and the latter ramifies round and 
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.beneath the nail. T he dig itaL j^eirves^ as they rim along the fingers, are placed supcr- 
ficial to the digitn.1 

J Tnie Ulnar Nerv e (fig. 299) is placed along the inner or ulnar side of the upper 
limb, and is distributed to the muscles and integument of the fore-arm and hand. It 
is smaller than the median, behind which it is placed, diverging from it in its course 
down the arm. It arises from the inner cord of the brachial plexus, in common with 
the inneiybead of the median and the internal cutaneous nerve. At its comnaui ce- 
ment, it ues at the inner side of the axiUai^r artery, and holds the same relation with 
the brachial artery to tTio hiiddle of the arm. From this point it runs obliquely 
across the internal head of the Triceixs, pi orcc s the internal intermuscular septum, and 
desctmdfiJtQ.^bl^ between the internal condyle and the olecranon, accompanied 

by the inferior profunda artery. At t/i^'lhoinyT^ i*ests upon ffieTTack of the inner 
(jondyle, and p asses into ^^the fore-arm b etween the two heads of the Flexor car^)! 
uln^ci^ l7i the foi'e-arm^ it descends in a perfectly straight course along its ulnar 
side, lying upon the Flexor profundus digitorum, its upper half being covered by the 
] Flexor carpi ulnaris, its lower lialf lying on the outer vside of the muscle, covta-ed by 
Hhe intc^guuient and fascia. The ulnar artery, in the; upper thii d of its course, is 
separated from the ulnar nerve by a considerable interval; but in the rest of its 
extent, the nerve lies to its inner side. At ihv the ulnar nerve ciusse^s the 

annular ligament on the outer si<le of the pisiform bone, a little behind the uliiar 
artery, and immediately beyond this hone divides into two branches, su2)crficial .and 
di^ep palmar. 

The branches of the ulnar nerve are ;~ 


I Articular (elbow). 
Muscular. 

In the fore-arm. Cutaneous. 

I Dorsal cutaneous. 
'Articular (wrist). 


In the hand. 


I Superficial palmar. 
1 Deep palmar. 


The articular hranches distributed to the elbow-joint consist of seybral small 
filaments. ’^Fhey arise from the nerve as it lies in the groove between the inner con- 
dyle and ohvmnon. 

The muscular branches are two in number, one supplying the Flexor carpi ulnaris, 
tlio other, tlie inner half of tlio Flexor profundus digitorum. They arise from the' 
ti iink of the nerve m^ar tlie elbow. 

The cuUtn.pijxis^bjrancIt arises from the ulnar nerve about the middle of th(i fore- 
aj'in, and divides iutO. two brauc^ • 

The one branch (frequently absent) pierces the deep fascia near the wrist, and is 
distrihut-cd to the integument, communicating with^i branch of tiie internal cutaneous 
nerve. 

The sficoml branch (jyalmar. cutaneous^ lies on the ulnar artery, which it accom- 
])anies to the ’ some filaments entwining round the vessel; it ends in the 

integument of the palm , coinniiinicating with branches of the median nerve. . 

The dorsal cutaneo us br anch arises about two inchas above the wrist ; i t pas ses 
back wardsTieneath th e Flexor carpi ulnaris, perforf^cs the deep fasciii, and running 
along the uTnaFsidel)!' tlie baclc of the wrist and hand, inner sid^^qf the^ 

little finger, and the adjoining sides of tlie li^lc and ring finge rs ; it c omm u nife ates 
^vitK 'Cte posteri or branc Ti o internnl cufaneous imrve, and sends a commumaa ting 
filament to that branch oFtEe ^radial nerve which siipplies the adjoining sides of the 
^iiiddle and ring fingers. 

The articular filaments to the wrist are also supplied by the ulnar nerve. 

• The sr iperfi cUd 2 XtVmar bra nch supplies the P ^mari s brevis, and the i ntegum pyit 

the inner side of the hand, and terminates in two digital branches, which are 
tbstributed, one to the ul ny side o f the fjpgerj the other to the adjoining sides 

^f’ the littl e and ri ng fing ers, the latter communicating with a branch from the 
^fiedian. The digital branches are distributed to the fingers in the, same inannt^ as 
tile digital branches of the median already described. 

■N N 2 
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The deep imlmar bran ch passes between the Abductor and Flexor bi*evis minimi 
digiti muscTesT^ai^^ the course of the deep palmar arch beneath the flexor 

tendons. At its origin, it 

supplies the^ muscles of the 300. — The Suprascapular, Circumflex, and Musculo-Spiral 


itS 


Nerves. 






■ (** rru tnj*leac. 


Mtnir u i it - Hftt 


s ul lies the^ muscles of the 300. — The Suprascapular, Circumflex, and Musculo-Spiral 
little finger. As it crosses Nerves, 

the dc(}f) part of the hand, 

it sends two bi^anches jb o 

each interosseous space, one 
for the J Uorsa l ^mcT one for J 

tlie PaJniar interosseous ( 

muscle, the branches to the t / 

second and tliird Paltnar \ ' 

intcrpssei supplying fila- | " 

ments to the two iioner 

Lmnhricales muscles. ® At V ^ Mw 

its termination between th(5 

thumb and iiidt'x finger, it ] I (If® fir 

supplies. the Adductor pol- M 

licis and the inner head of 
the Flexoi* brevis pollicis. 

^Hi a, Musculo-Spiral 

Nkh ve (fig. 300), the larg- jJvV^ 

est branch of the brachial Munruiu-iSfit rtt^ 

j>lexuH, supplies the mus- 

cles of th(? back j)ni’t of the // ^ 

arm and fore arm, find the |' 

ill tegument of* the same 

parts, fis W(dl ns that of I 

tlijB back of the lifind. It V ;> y 

ai* isc»s fi^m tlio^ po sterior ^ ^ 

qor^oFtlie hi'iiehial plexus ^ ’/^ Am^ ^^SL 

by a common trunk with m 

the cirxnirnflex nerve, and is 

afte rw ard s Toi ned by the 

Iiosterior division of j^he 

trunk, fonnednby the juiic- 'm 

tion of the eight cervical ^ 

and first dorsal .nerves. At 

its winiincnce.inwt ^ it is WJ|I1 

plficodnSgluiid the axillfiry llm^m 

and upix3i* part of the bra- /M| 

chial artei’ies, passing down 
in front of the tendons of 
the ' Lati^piiinus dorsi and 

•round tlie humerus in the f 

musUtilo-spiral groove Muth / W W v/ 1/ 

the superior profunda f jj Jf / 

aiteiy, . passing from the ' f • / \ / \ / 

inner to the outer side of 

the bone, 'between the internal and external heads of the Triceps muscle. It pierc es 
the extgrnaj septum and descends between tljie Brachialis^anticus 

S upinator lod!gus to the fr ont o f the external condyle, whei^ iOrvide^^ the 
ludial^and po^rior ipt^j;Qsafi pus nerv esr" 

The branciLes of the mi^iculo-spiral nerve are ; — * 

Muscular. ' " Radial. 

Cubmeous. Posterior interosseous. 


R- -J\tsl4* t't o*' /iitf ronsc/HUi 
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The muscular branches are divided into internal, posterior, and external ; they 
supply the Triceps, Anconeus, Supinator longus, Extensor cai’pi rudialis longior, and 
Brachialis anticus. These branches are derived from the nerve, at the inner side, 
back part, and outer side of the arm. 

The internal muscular branches supply the inner and middle heiids of the Triceps 
muscle. That to the inner head of the Triceps, is a long, slender filament, which lies 
close to the ulnar nerve, as far as the lower third of the arm. 

The posterior muscular branch, of large size, arises from the nerve in the groove 
tetween the Triceps and the humerus. It divides into branches which supply the 
oiiter head of the Triceps and Anconeus muscles. The l3i*aiich for the latter muscle 
is a long, slender filament, which descends in the substance of the Triceps to the 
Anconeus. 

The external muscmlar branches supply the Supinator longus, Extensor carpi 
radialis longior, and, usually, the Brachialis anticus. 

The cutaueous branches are three in number, one intermvl and two external. 

The internal cutaneous branch arises in the axillary space, with the inner muscu- 
lar biunch. It is of small size, and passes through the axilla to the inner side of the 
arm, supplying the integument on its posterior aspect nearly as far as the olecranon. 
Jn its course it crosses beneiith the intercosto-humeral, with which it communicates. 

The two external cutaneous branches perforate the outer head of the Tiicc^ps, at 
its attachment to the humerus. The upper and smaller one follows the coui*se of the 
cephalic vein to the front of the elbow, supplying the integument of the lowei* half 
of the upper arm on its anterior aspect. The lower branch pierces the deep fascia 
below the insertion of the Deltoid, and passes down along tlii' outer side of the arm 
and elbow, and along the back pait of the I’adial side of the fdie-arm to the wrist, 
suppljing the integument in its (course, and joining, iK’ar its termination, with the 
])osterior branch of the extei‘nal cutaneous nerve. 

The radial nerv e passes along the front of the radial side of the forc-arm to 
the commencement of its lower third. It lies ja,t_ first, a Uttl.e to the outer side of 
the riidi al ar tery, coixcealed beneath tlio Supinator longus. In the middle third 
of the fore-arm, it lies beneath the same muscle, in close relation with the outer 
sid(i of the artery. It quits the artery about three inches above the wrist, passes 
beneath the tendon of the Supinator longus, and, piercing the deep fascia at the outer 
boi’der of the fore-arm, divides into two branches. 

The ext(^rnal branch, the smaller of the two, sui)pli(>s the intc^gument of the 
radial side and hall of the thumb, joining with the anttu ior branch of the external 
cutaneous nerve. 

The internal branch communicates, above the wrist, with tlie posterior branch 
from the external cutaneous, and, Bn the back o£ the hand, forms an ai ch with the 
dorsal cutaneous branch of the ulnar nerve. It theil divides into three digital nerves, 
which are distributed as follows : the first supjdies the ulnar side of the thumb and 
the radial side of the index finger ; the second, the adjoining sides of the index and 
middle fingers ; and the third, the adjacent borders of the middle and ring fingei’s.* 
Tlie latter nerve communicates with a filament from the dorsal branch of the ulnar 
nerve. 

The jjosterior hiterosseous nerve winds to the back of the fore-ai rn, tlirongh tjje 
fibres 6f .the Supinator brevis, and passes down between the superficial and deep layer 
of muscles, to the middle of the fore-arm. Considerably diminished in size, it descends 
on the interosseous membrane, beneath the Extens(5|’ secundi intei nodii pollicis, to the 
back of the carpus, where it presents a gangliform enlargement from which filaments 
are distributed to the ligaments and articulations of the carpus. 3 ii_ supplies all„ the 
muscle s o f the radial and ppsterm brachial regions, excepting the Ancone us, Su pi^ 
^ator longus, and Extensor carpi radialis longior, 

* According to Hutchinson, the digital nerve to the thumb reaches only as high as the 
mot of the nail : on the forefinger as high as the middle of the second J^aJanx : on the 
middle and ring fingers not higher than the first phalangeal joint. London Hotgf. Gaz, vol. iii. 

P- 319* 
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Dorsal Nerves. (Fig. 301.) 

The dorsal nerves are twelve in number on each side. The first appears between 
the first and second dorsal vortebi’je, and the last between the last dorsal and first 
limibai*. 

The roots of oritjin of the dorsal nei'ves are of small size, and vaiy but slightly 
from tlie second to the last. Both roots are very slender ; the posterior roots only 
slightly exceeding the anterior in thickness. They gradually increjiso in length from 
abovii downwards, and pass down in ct)ntsict with the spinal coid for a distance equal 
to the height of, at least, two verttsbra^, in the lower pjirt of the dorsal region, before 
they emerge from the spinal canal. They then join in the intervertebraJ foramen, 
and, at their exit, divitle into two primary divisions, a posterior (dorsal), and an 
anterior (intercostal). 

The first and last dorsal nerves are peculiar in some T’ospects (see p. 552). 

The jtosterlor divisiovs of the dorsal nerves^ which are smnller than the anterioi', 
pass backwards between tla^ transverse processes, and divide into external and internal 
branclios, 

Thci external hranches increase in size from above downwards. They pass 
through tJio Tiongissimus doivsi, corresponding to tli(^ cellulai* interval Ix^tweon it and 
the Sacro-lumbalis, and supjdy those muscles, as well as their continuations upwards 
to the head, and the liOvatorcs costariim ; the five or six lower nerves also give ofl' 
c u tan eo u s fi la.n len ts. 

The intern (ddn'anc/tes of the six upper nerves pass inwai’ds to the interval between 
the Miiltifidus s|)ime, and Semispinalis doi*si muscles, which they supply; and then 
piei cing the origin of the lihomboidei and IVapczius, become cutamjous by the side of 
the spinous processes. The internal branches of the six lower nerves are distributed 
to the Multifidus spinie, without giving ofi' any cutaneous filaments. 

The cutaneo'ans hranches of the dorsal nerves are twelve in number, the six upper 
being derived from the internal branches, and the six lower from the external 
branches. The former* pierce the llhomlioid and Trapezius mustdes, close to th(* 
spinous processes, and r<unify in the integument. They are frequently furnished 
with gangliform enlargements. The six lownr cutaneous brandies ])ierce the Sorratus 
posticus inferior, and Latissiraus dorsi, in a line with the angles of tlie ribs. 

Inteik’ostal Nerves. 

The inlercostal 'nerves (anterior divisions of tlie dorsal nerves), are twelve in 
number on each side. They are distributed to th^parietes of the thorax and abdomen, 
sepjira-tely from each other, without being joined in a plexus; in which respect they 
ditfer from the otlier s])inal nerves. Eacdi nerve is connected with the adjoining 
ganglia of the sympathetic by one or two filaments. The intercostal nerves may he 
<livided into two sets, from the difibrenco they present in their distribution. The 
six upper, with tlie exception of the first and the intercosto-humcJral liranch of the 
second, are limited in their distribution to the parietes of the chest. The six lower 
Hupply the parietes of the cliest and abdomen. 

XJpftiR Intercostal Nerves. 

The upper iritercostal nerves p/'.ss forwards in the iiiterc^ost^al spaces with the inter- 
costal vessels, being situated below them. At the back of the chest they lie between 
the pleura and the Extei*nal intercostal muscle, but are soon placed between the two 
planes of intercostal muscles as far as the middle of the rib. They then enter the 
substance of the inteamal intercostal muscles, and running amidst their fibres as far 
as the costal cartilages, they gain the inner suifaca of the muscles and lie between 
them and the pleura. Near the sternum, they cross the internal mammary ai*tery, 
and Triangularis sterni, pierce the Internal intercostal and Pectoralis major muscles 
and supply the mtegument of the mamma and front of the chest, forming the anterior 
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301. — Superficial and deep distribution of the posterior branches of the spinal nerves (after 
Hirscliteld and Leveillo.) On the left side the cutaneous branches are represented lyinj^ on 
the superficial layer of muscles. On the rif^lit side thc^ superficial muscles have been removed, 
the Splenius capitis and Oomplexus divided in the neck, and the Erector ispinse divided and 
partly removed in the back, so as to expose the posterior divisions of the spinal nerves near 
their origin. 



o. a. Lessor occipital nerve from the cervical i)lexus. 1, External muscular hranchos of the first cervical nerve ntid 
union by a loop with the secon<l. 2. Phiced on th« rectus capitis posticus major muscle, marks the great occ pital 
nerve, passing round the short muscles and piercing the oomplexus : the external branch is seen to the outside: 8. 
External branch from tlie posterior division of tlm thini nerve. 3'. Its internal hranjdi, sometimes called the third 
occipital. 4' to 8^. The internal branches of the several corresponding nerves on tlie left side. The extt*mal branches of 
these nerves, proceeding to muscles, are displaytnl on the right side, d I to d C and tljeuoe to d 12, External muscular 
branches of the posterior divisions of the 12 tlorsal nerves on the right side, d V to The Internal cutaneous 
branches of the six upper dorsal nerves ou tlm left side, d 7' to d 12'. Oubiueous twigs from the external branches 
Of the six lower dorsal nerves. 1 1, External branches from the posterior divisions of sevehtl lumbar nerves on the 
nght side, fe eing the muscles, the lower desmiiidlng over the gluteal region. I* V, The same, more superflcialLv, 
on the loft side. «. The issue and union by loops of the posterior divisions of four sacral nerves on the riaht side. 
V a'. Borne of those distributed to the skin on tlie left side. 
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cutaneous nerves of the thorax; the branch from the second nerve becoming joined 
with the supra-clavieular nerves of the cervical plexus. 

Branches. Numerous slender muscular filaments supply the Intercostal and Txi- 
angularis sterni muscles. Some of these branches, at the front of the chest, cross the 
costiil cartilages from one to another intercostal space. 

Lateral, cutaneous nerves. These are derived from the intercostal nerves, midway 
between the vertebree and sternum ; they pierce the External intercostal and Serratus 
miigiius muscles, and divide into two branches, anterior and posterior. 

The anterior branches are reflected forwards to the side and the fore parji of the 
chest, supplying the integument of the chest and mamma, and the upper digitations 
of the external oblique. 

The posterior brattches are reflected backwards, to supply the integument over 
the scapula and over the Latissimus dorsi. 

The first intercostal nerve has no ]atei*al cutaneous bi*anch. The latei'al c\ita- 
neous branch of the second intercostal nerve is of large size, and does not divide like 
the othei* nerves into an anteiior and posterior bianch. It is named, from its origin 
and distribution, the intercostO’liunif ral nerve (fig. 299). It pierces the External 
intercostal muscle, crosses the axilla to the inner side of tljo arm, and joins witli a 
filament from the ^erve of "AVrisht^rg. It then pierces the fascia, and supplies the 
skin of the nppfir half of the inner and back part of the arm, communicating with 
the internal cutaneous branch of the musculo- spiral nerve. The size of this nei*ve is 
in inverse proportion to the size of the other cutaneous nerves, especially the nerve 
of Wiasberg. A second intcrcosto-humeral nerve is frequently given off from the 
third intercostal. It supplies filaments to the arm-pit and inner side of the arm. 

Lower Intercostal Nerves. 

The lower intercostal nerves (excepting the last) have the same ai’i*angomcnt as 
the upper ones as far as the anterior extremities of the intercostal spaces, where they 
pass behind tlie costal cartilages, and between the Internal oblique anil Transversalis 
muscles, to the sheath of the Rectus, which they perforate. They supply the Rectus 
muscle, and terminate in branches which become subcutaneous near tlie linea alba. 
These branches which are named the anterior cutaneous nerves of the abdomen, 
supply. the integument of the front of the belly ; they are directed outwards as far 
as the lateral cutaneous nerves. The lower intercostal nerves supply the Intercostal 
and Abdominal muscles, and, about the mMdle of their course, give ofl' lateral 
cutaneous b^an'ches, which pierce the External intoT*coBtal and External oblique 
muscles, and are disti-ibuted to the integument of the abdomen, the anterior branches 
passing neaily asffar forwards as tlio margin of tEe Rectus ; the posterior branches 
passing to supply tlie skin over the Latissimus dorsi, where they join the dorsal 
cutaneous nerves. 

Peculiar Dorsal Nerves. 

First dorsal nerve. Its roots of origin are. similar to those of a cervical nerve. 
Its posterior or dorsal division resembles, in its mode of distribution, the dorsal 
brr.nchos of the cervical nerves. Its anterior division enters almost wholly into the 
formation of the brachial plexus, giving off, before it leaves the thorax, a small inter- 
costal branch, which runs along the first intercostal space, and terminates on the 
fiont of the chest, by forming the ^rst anterior cutaneous nerve of the thorax. The 
first intercostal nerve gives off no lateral cutaneous branch. 

The last dorsal is larger than the other dorsal nerves. Its anterior division runs 
along the lower border of the last rib in front of the Quadratus luniborum, perforates 
the aponeurosis of thS Transversalis, and passes forwards between it and the Inter- 
nal oblique, to be distributed in the same manner as the preceding nerves. It com- 
municates with the ilio-hypogastric branch of the lumbar plexus, and is frequently 
eonnocted with the first lumbar nerve by a slender branch, the dorsi-lumhar nerve, 
which descends in the substance of the Quadratus lumborum. 
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The lateral cutaneous branch of the last dorsal is remarkable for its large size ; it 
perforates the Internal and External oblique muscles, passes downwards over the 
crest of the ilium in front of the iliac branch of the ilio-hypogastric (fig. 307), and is 
distributed to the integument of the front of the hip, some of its iilajuents extending 
as low down as the trocihanter major. It does not divide into an anterior and 
j)Osterior biinch like the others. 

Lumbar Nerves. 

lumbar nerves are five in number on each side; the first appears between 
the first and second lumbar vertebrae, and the last between the last lumbar and the 
base of the sacrum. 

The roots of the lumbar nerves are the largest, and their filaments the most 
numerous, of all the spinal nerves, and they are closely aggregatful together upon the 
lower end of the cord. The anterior roots are the smaller : but there is not the same 
disproportion between them and the posterior roots as in the cervical nei-ves. The 
roots of these nerves have a vertuial direction, and are of considerable length, more 
especially the lower ones, siiuje the spinal cord does not extend beyond the first 
lumbar vertebra. The roots become joined in the inter vertebT‘al foramina; and the 
nerves, so formed, divide at their exit into two divisions, anterior and posterior, 

The. posterior divisions of the lumbar nerves (fig, 301) diminisli i^'^ize from above 
downwards ; they pass backwards between the transverse processes, and divide into 
external and internal branches. 

The Externa] branches supply the Erector spinm and Inter trails verse muscles. 
From the three upper branches, cutaneous nerves are derived , which piei'ce the 
aponeurosis of the Latissiiiius doi\s 1 "lTrusc 1 e, and dc^ scend oyer tlie ba^^ of the 

crest of thejlinm, to be disti i butedJ^) in.t^gument of the gluteal regiotij^some of 

the filaments passing as far as tlie trochanter major. 

The internal branches, the smaller, pass inwards close to the articular processes 
of the vertebrae, and sup[)ly the Multifidus spinse and Interspinales muscles. 

The anterior dknsious of the lumbar nerves increase in size from above down- 
wards. At their origin, they communicate with the lumbar ganglia of the sym- 
Xiathetic by long slender filaments, which accouixiany the lumbar arteries round the 
sides of the bodies of the vertebra), beneath the Psoas muscle. The nerves pass 
obliquely outwards behind the Psoas magnus, or between its fasciculi, distributing 
filaments to it and the Quadratus lumborum. The anterior divisions of the four 
upper nerves are connected together irfthis situation by anastomotic loops, and form 
the lumbar plex xis. The anterior division of the fifth lumbar, joined w i^i a branch 
from the foi^tJi, descends across the base of the sacrum to join the anterior division 
of the first sacral nerve, and assist in the formaCion of the sacml plexus. The cord 
resulting frqm^bhe union of the fifth lumbar, and the branch from the fourth, is 
cjilled the lunihorm oral p^ Tve . 

Lumbar Plexus. 

The lumbar plexus is formed by the loops of communication between the ant erio r 
di visions of the fo ur upper lumbar nerves. The plexus is narrow above, and often 
connected with branch, the dorsi-lu mhar n erve \ it»is 

broad below, where it is joined to the sadral plexus by thelumbo-saeral cordl It is 
situ ated in the s ubstanc^of the Psoas muscle n^ar its posterior part, in front p^tlie 
transverse processes of tlie lumbar vertebrie. % 

The mode in which the plexus is formed is the following : — The,^st Junj^^ 
nerve receives a branch from* the last dorsal, and the i lio- by pc^ astric 

and ilio-inguina h and a c om m u n icating[ branch which passes down ^0 the second 
lumbar and forms a p art py^fEe genito-orural nerve. T he Second gives off the 
remainder of the genito-crural, and a descending branch to communicate with the 
thii*d ; from it the greater part of the external cutaneous is given off. The filbres 
of this communicating branch are prolonged partly into the anterior crural, and 
partly into the obturator nerve. 



554 . 


. SPINAL NERVES. 


Th e thirdJ Lumbar nerve gives off a small filament to the extei^nal cutaneona and 
divides into3yW..Jar^^ which assist in forming the a nterior crnra l" and 

oTjturator nerves. When the accessory obturator exists, some of its fibres are deiived 
from tKSi third nerve. It also gives off a communicating branch to the fourth. The 
fourtJjL nerve gives a communicating filament to the fifth and divides into two 
iS^ches, which complete the anterior crural and obturator. SometOnes it also 
furnishes part of the" accessory 'obturator. 

From tliis arrangement it follows that the i Uo-hypogastr ic_ancLilio>inguinal are 
derived e ptlr ely^from the. first lumbar nerve. The genito-crural partly from the 
first, but principally from the second nerve. The external, cutaneous for the most 
part from tke second, but receiving a small filament fi;om the third. The apteri or 
crural and obturator by fibres derived from the second, third, and foiirth. And the 
accessory obturator, when it exists, from the tljird and fourth, probably receiving 
also some fibres from the scicond through its communicating branch. 


The branches pf the •lumbar 
plexus are the 


302.— Plan of the Lumbar Plexus. 


Lio-hypogastric. 

Ilio-inguinal. ^ 

Genito-crural. I 

External cutaneous. 

^ Obturator. 

Accessory obturator, 
y: Anterior crui'ab Tl 

The Ilto-hypogastktc Nerve 
{s^iperior musculo- cuffmeous) a- 
rises from tlu^ first lumbar nerve, jp- 
It pierces the outer border of the 
Psoas muscle at its upper pait, 
and crosses obliquely in front of 
the Quadratics lumboritm to the JV 
crest of the ilium. It then per- 
forates the Transvei'salis muscle 

I at its back part, and divides be- 
tween it and the internal oblique 
into two branches, iliac and hy- 
pogastric. 

The iliac branch pierces the Internal and External oblique muscles immediately 
above the ci*est of the ilium, and 'is distributed to the integument of the gluteal 
region, behind the lateral cutaneous branch of the last dorsal nerve (fig. 307), The 
size of this nerve beai’s an inverse proportion to that of the cutaneous branch of the 
last dorsal nerve. 

The branch (fig. 304) continues onwards between the Internal oblique 

and Transversalis musides. It then pierces the Internal oblique, and near the middle 
line p erf orates the aponeurosis of the External oblique above the external abdominal 
rirg, and is distributed to the integument covering the hypogastric region. 

The ilio-hypogastric nerve communicates with the last dorsal and ilio-inguinal 
nerves. o 

The Ilio-inguinal Nerve {inferior musculo-cutaneous), smaller than the 'pre- 
ceding, arises with it from the first lumbar nerve. It pierces the outer border of the 
Psoas just below the ilio-hypogastric, and passing obliquely across the Quadratics 
lumborum and Iliaeus muscles, perforates th<^ Transversalis, near the fore part of 
the crest of the iliuift, and communicates with the Ilio-hypogastric nerve between 
that muscle and the Internal oblique. The nerve then pierces the Internal oblique, 
distributing filaments to it, and, acc omp anying the sgerm^tic^cord, escapes at the 
siggj is distnbuted to the integument of the scrotum and 
upper and inner part of tjbe thigh in the male, and to the labium in the female. 
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The size of this nerve is in inverse proportion to that of the ilio-hypogastric. Occa- 
sionally it^is very small, ami ends by joining the ilio-hypogastric; in such cases, a 
branch from th^ ilio-hypogastric takes the place of the ilio inguinal, or the latter 
nerve may be altogether absent. 

The CrENiTO-CRURAL Nervb arises from the second lumbar, and by a few fibres 
from the cord of communication between it. and the first. It passes obliquely 
through tlie substance of the Psoas, descends on its surface to near Poupart’s 
ligament, and divides into a genital and a crural branch. 

The genital branch descends on the external iliac artery, sending a few filaments 
round that vessel ; it then pierces the fascia transvcrsalis, and, passing thi’ough the 


303. — The Lumbar Plexus and its liranches * 



internal abdominal ring, descends along the back part of the spermatic cord to the 
scrotum, and supplies, in the male, the Cremaster muscle. In the female, it ac^m- 
pauies the round ligament, and is lost upon it. 

The passes along the inner margin of the Pso^ muscle, beneath 

Poupart’s ligament, into the thigh, ent ering thei sheatli of the femoral vessels, and 
lying supei’ficial and a little external to thelemoral artery. l£ pierces the anterior 
layer of the sheath of the vessels, and becoming supeificial by passing through the 
fascia lata, it supplies the skin of tha anterior ast)ect of the thigh as far as midway 
between the pelvis and knee. On the front of the thigh it dommunicates with the 
outer bmneh of the middle cutaneous nerve, derived from the anteiior crural. 

A few filaments from this nerve may be traced on to the femoral artery j they 
aie derived from the nerve as it passes beneath Poupart's ligament* 

* Tlie arrangement of the lumbar plexus on the right side- in this w^bilcut is not stffotl j 
correct. See the plan on preceding page, - 
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304. — Cutaneous Nerves of Lower 
Extremity* Front View, 


305, — Nerves of the Lower Extremity. 
Front View. 
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‘'The External Cutaneous Nerve arises from the loop between the second and 
third lumbar nerves. It perforates the outer border of the Psoas muscle about its 
middle, and crosses the Iliacus muscle obliquely, to the notch immediately beneath 
the anterior superior spine of the ilium, where it passes under Poupart's ligament 
into the thigh, and divides into two branches of nearly equal size. 

The anterior branch descends in an aponeurotic canal formed in the fascia lata, 
becomes superficial about fola* inches below Poupart’s ligament, and divides into 
bi*anches which are distributed to the integument along the anterior and outer part 
of the thigh, as far down as the knee. This nerve occasionally communicates with 
the long saphenous nerve in front of the knee-joint. 

The posterior Irranch pierces the fascia lata, and subdivides into branches which 
pass backwards across the outer and posterior surface of the thigh, supplying the 
integument from the crest of tiie ilium as far as the middle of the thigh. 

The Obturator Nerve supplies the Obfeux^ator externus and Adductor muscles 
of the thigh, the ^ir ticulations of the hip and knge, and occasionally the integument 
of the thigh and leg. It^ arises ^ two Ranches; one from the third, the othei- from 
the fqutilu lumbar nerve, receiving also some fibres from the second. It descends 
through the inner fibres of the Psoas muscle, and emerges from its inner border near 
the brim of the pelvis ; it then runs along the lateral wall of the pelvis, above tlib 
obt urat c H * vess els, to the upjxer part of the obturator foramen, where it enters the 
thigh, and divi^fes into an a nte rior and a posterior branch separated by the Adductor 
b revis mus cle . 

The anterior branch (fig. 305) passes down in front of the Adductor brevis, being 
covered by the Pectinous and Adductor longus; and at the lower border of the latter 
muscles communicates with the internal cutaneous and. internal sfiphenous nerves, 
terming a kind of plexus. It then destM3nds upon the femoral artery, iqjon which it 
is finally distributed. 

This nerve, near the obturator foramen, gives off an at*ticular branch to the hip- 
joint. Behind the Pectineus, it distributes muscular bjunches to the Adductor 
longus and Gracilis, and occasionally to the Adductor brevis and Pectineus, and 
I'cceives a communicating brancdi from the accessory obtuiatoi* nerve. 

Occasionally this communicating branch is continued down, as a cutaneous branch, 
to the thigh and leg. This occasional cutaneous biunch emerges from the lower 
border of the Adductor longus, descends along the posterior margin of the Sartorius 
to the inner side of the knee, whore it pierces the deep fascia, communicates with 
the long s«aphcnous nerve, and is dfstributed to the integumen^of the inner side of 
the leg, as low down as its middle. When the branch is small, its ^pl|j,ce is sujqdied 
by the internal cutaneous nerve. ^ 

The posterior branch of the obturator nerfe pierces the Obtvirator externus, and 
])asses behind the Adductor brevis on the fx'ont of the Adductor mjignus, whore it 
divides into numerous muscular branches, which supply the Obturator externus, the 
Adductor magrius, and occasionally the Adductor brevis. One of the branches gives 
off a filament to the knee-joint. 

The articvlar branch for the knee-joint perforates the lower part of the Adductor 
magrius, and enters the popliteal space ; it then descends ujxon the popliteal artery, 
as far as the back part of the knee-joint, where it perfomtes the posterior ligaifcieiit, 
and is distributed to the synovial membrane. It gives filaments to the artery in its 
course. * 

The Accessory Obturator Nerve (fig. 30^) is of a small size, and arises either 
from the obturator nerve near its origin, or by separate filaments from the third and^ 
fourth lumbar nerves, probably receiving also some fibres from the second through its 
communicating branch. It ’descends along the inner border of the Psoas muscle, 
crosses the body of the pubes, and passes beneath the Pectineus muscle, where it 
divides into numerous bmnehes. One of these supplies the Pectineus, penetrating 
its under surface ; another is distributed to the hip-joint ; while a third communi- 
cates with the anterior branch of "the obtumtor nerve. This brndioh, whm of large 
size, is prolonged (as already mentioned), as a cutaneous braxxch, to the leg. The 
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accessory obturator nerve is not constantly found ; when absent, the hip-joint receives 
branches from the obturator nei've. Occasionally it is vexy small, and becomes lost 
in the capsule of the hip-joint. 

The Antekior Crural Nerve (figs. 303, 305) is the largest bran ch of the lumbar 
plexus. It s upplies m uscular bi-anches to the I Hacu s, P eSine us, arid ^1 thejnuscles 
on the front oftheTEigh, excepting the Terteor vaginae femoris ; cutaneous filaments to 
the froht aiid ino^r f^do of the thigh, and to the leg and foot ; and ai*ticular branches to 
the knee. It arises from the third and fourth lumbar nerves, receiving also a fasciculu»^ 
from the second. It descends through the fibres of the Psoas muscle, emerging from 
it at the lower part of its outer border; and passes down between it and the Iliacus, 
and beneath Poupai*t*s ligament, into the thigh, where it becomes somewhat flattened, 
and divides into an anterior or cutiiiieous, and a posteiior or muscular jiart. Beneath 
Poupart*s ligament, it is separated from tlie femoral artery by the Psoas muscle, 
and lies beneath the iliac; fascia. 

Within the pelvit<, the anterior ciairal nerve gives off from its outer side some 
small blanches to the Iliacus, and ii branch to the femoral artery, which is disti ibuted 
upon the upper part of that vessel. The origim^f tliis branch varies ; it occasionally 
aiases higher than usual, or it may arise lower down in the thigh. 

External to the pelvis^ the following branches are given ofl’: — 

From, the Ant rior DiviKion,^ From the Posterior Division, 

Middle cutaneous. Muscular. 

Internal <*utaneoiis. Articular. 

, Long sji phono us. 

The mithUr cuia, neons nerve (fig. 304) jiiorccis the Ciscia lata (occasionally the 
Sartoriiis also) about three inches below Poupart’s ligament and dividers into two 
branches, whicli descend in immediate proximity along the fore part of the thigh, 
distributing numerous branches to the integument as low as the front of the knee, 
where the middle cutaneous communicates with a branch of the internal saphenous 
nerve. Its outer brancdi c;ommunicates, above, with the crural branch of the genito- 
crural nerve; and the inner branch with the internal cutaneous nerve below. The 
Sartorius muscle is supplied by this or the following nerve. 

The internal ca.taneous nerve 2)asses obliquely acToss the upper part of the sheath 
of the femoral artery, and divides in front, or ^t the inner side of that vessel, into 
two bi’anches, jvntcn’ior and inttanal. 

'irhe anterior branch perforates the fixscia lata at the lower third of the thigh, and 
divides into two branches, one of which supplies tlw? integument as low down as the 
inner side of the knee ; the other crosses the patella to the outer side of the joint, 
communicating in its course with the long saphenous nerve. A cutaneous filament 
is occasionally given off from this nerve, which accompanies the long saphenous vein ; 
and it sometimes communicates with the internal branch of the nerve. 

TIk; internal branch descends along the posterior border of th6 Sartorius muscle . 
to the knee, where it pierces the fascia lata, communicates with the long saphenous 
nerve, afid gives off several cutaneous branches. The nerve then passea down the 
inner side of the leg, to the integument which it is distributed. This nerve, 
beneath the fascia lata, joins in a plexiform network, by uniting with branches of 
the long saphenous and obturator nerves (fig. 305). When the communicating 
branch from the latter nerve is 14 rge and continued to the integument of the leg, 
the inner branch of the internal cutaneous is small, and tei*minates at the plexus, 
occasionally giving off a few cutaneous filaments. 

This nerve, before subdividing, gives off a few filaments, which pierce the fascia 
lata, to supply the Integument of the inner side of the thigh, accompanying the long 
saphenous vein. One of these filaments passes through the saphenous opening ; a 

Oae of the muscles of the thigh, the Sartorius, receives its nervous supply from this 

group* 
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second becomes subcutaneous about the middle of the th^h;^ aiid a third pierces the 
fascia at its lower third. * 4, * 

The or internal saphen ous nerve, is tke largest of the cutaneous branches of thejf 
anterior "cruMl! Tl approaches tiie femoral artery where this vessel passes beneath 
the Sai*torius, and lies on its outer side, beneath the aponeui'otic covering of Hunter’s' 
canal, as far as the opening in the low:er part of the Adductor magnus. It then quits 
the artery, and descends verticiilly along the inner side of the kneq^ bgneath the Sar- 
torius, pierces the deep fascia Ixstween the tendons of the Sartorius and Gracilis, 
and becomes subcutaneous. The nerve then passes along the inner side of the leg, 
accompanied by the internal saphenous vein, descends behind the internal border of 
the tibia, and, at the lower third of the leg, divides int o two branebes : one continues 
its course along the margin of the tibia, terminating at the inner anl£rey the oth er 
piisses in front of the ankle, and is distr ibuted totlie liit^^^ieu^Falcm^ the inner ^ 
of th e fog t , as far as the great toe, oammun^c^lilihg \^th the iutoi iuil branch of the 
musculo-cutanedus nerve. ^ 

Branches, The long saplienous nerve, about the middle of the thiyh, gives off a 
communicating branch, which joins the plexus formed by the obturator and internal 
cutaneous nerves. ^ 

At the inner side of the knee, it gives off a largo bi'anch {n, cufaneotis patellce), 
which pierces the Sartorius and fascia lata, and is distributed to the integument in 
front of tlic patella. This nerve comminiicateB above the knee with the internal 
l)ianch of the inteirnal (uita neons ; below the knee, with otlier branches of the long 
saplienous ; and, on the o^der side of the joint, with branches of the middle and 
extei’nal cutaneous nerves, forming a plexiform network, the plexus patellm. The 
cutaneous nerve of the y)at©lla is occasionally small, and terminates by joining the* 
inteiTial cutaneous, which snpjdies its place in front of the knee. 

Below the knee, the brancthes of the long saphenous nerve are distributed to the 
integument of the front and inner side of the leg, communicating with the cubmeous 
branclics from the internal cutaneous, or obturator nervci. 

Tlie Deep Gkoup of brandies of the anterior crural nerve are muscular and 
articular. 

The branches supply the Pectinous and .all the muscles on the front of 

tlie thigh except the Tensor vagins0 femoris, which is supplied from the superior 
gluteal nerve, and the Saitorius, which is supplied by filaments from the middle or 
internal cutaneous nerves. 

The branches to the J\^ctineus, usuiilly two in number, pass inwards behind the 
femoral vessels, and enter the muscle on its anterior surface. 

The biuncli to the Rectus muscle enters its under surface high up. 

The branch to the Vastus externus, of large size, follows the course of the descend- 
ing branch of the external circumflex artery to the lower part of the muscle. It 
gives off an articular filament to the knee-joint. 

The branches to the Vastus internus and Cruretis enter the middle of those 
muscles, the one to the Vastus internus supplying a filament to the knee-joint. 

The articular branches, two in number, supply the knee-joint. One, a long 
slender filament, is derived from the nerve to the Vastus oxternus. It penetrates 
the capsular ligament of the joint on its anterior aspect. The other is deri ved fi sm 
the nerve to the Vastus internus. It descends along the internal intermuscular 
septum, accompanying the deep branch of the anastomotifj^i inagna artery, pierces the 
capsular ligament of the joint on its inner side, d^nd supplies the synovial mem-* 
brane. 

The Sacral and Coccygeal Nerves. 

The sacral nerves are five in number on each side. The four upper ones pass 
from the sacral canal, through the sacral foramina ; the fifth through the foramen 
between *he s^um and coccyx. 

The roots of origin of the upper sacral (and lumbar) nerves ore the largest of all 
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the spinal nerves ; whilst those of the lowest sacral and coccygeal nerve are the 
smallest. * 

The roots of these nerves are of very considerable length, being longer than those 
of any of the other spinal nerves, on account of the spinal cord not extending beyond 
the fii-st lumbar vertebra. From their great length, and the appearance they present 
in connection with the spinal cord, the roots of origin of these nerves ai-e called 
collectively the cauda equina. Each sacral and coccygeal nerve diyides into two 
divisions, ant(^rior and posterior. 

The posterior sacral nerves {Sig, 301, p. 551) are small, diminish in size from above 
downwards, and emerge, except the last, from the sacral canal by the posterior sacral 
foramina. 

The three upper on<^s are covered, at their exit from the sacral canal, by the 
Multifidus spinae, and divide into external and internal branches. 

The internal branches are small, and supply the Multitidus spinse. 

The external branches join with one another, and with the last lumbar and 
foui*th saci-iil nerves, by means of coinmuniciiting loops. These branches pass out- 
wards, to the outer surface o^ the great sacro-sciatic ligament, where they form si 
second series of loops beneath the Gluteus maximus. Cutaneous branches from this 
second series of loops, usually three in number, pierce the Gluteus maximus : on© 
near the postei’ior inferior spine of the ilium ; another opposite the end of the sacrum ; 
and the third, midway between the other two. They supply tlie integument over 
the posterior part of the gluteal region. 

The two lower posterior sacral y^erves are situated below the Multifidus spime. 
They are of small size, and do not divide into internal and external branches, but 
join with each other, and with the coccygeal nerve, so as to form loops on the batik 
of the sacrum, filaments from wliich supply tho integument over the coccyx. 

The coccijgeal nerve divid(3S into its anterior and posterior division in the spinal 
canal. The posterior division is the smaller. It receives, as already mentioned, a 
communicating branch from the last sacral, and is lost in the fibrous structure on the 
back of the coSlJli;. 

1 l\\o anterior sacral nerves diminishin size from above downwards. The four 
upper ones emerge from the anterior sacral foramina : the anterior division of .the 
fifth, after emerging from the spinal canal through its terminal opening, cuives 
forwards between the sacrum and the coccyx. All the anterior sacral nerves com- 
municate with the sacral ganglia of the sympathetic, at their exit from the sacral 
foramina. The ^‘r.v^ ner ve, of large size, uni^s with the lumbo-sacral cord, f oi-med Ijy 
thej^t h Iqffl bar, and a ^branch from the fourth. The second , equal in size to the 
preceding, and the third ^ about one-fourth the size of the second, unite with this 
trunk, a nd form . witl^"a^mall fascitulus from the fourth , th e sacral plexus. 

HDno fo%irfh anterior sacral nervf^liends a branch to join the sacral plexus. The 
remaining portion of the nerve divides into visceral and muscular bi*anches : and 
a communicating filament descends to join the fifth sacral nerve. The visceral 
hraitches are distributed to the viscera of the pelvis, communicating with the 
sympathetic nerve. Tliese V)ranches ascend upon the rectum and bladder ; in the 
female, upoti the vagina and bladder^ communicating with branches of the sym- 
pathetic to form the hypogastric pl exus. The muscular branches are distributed to 
the Levator ani, C^occygeus, and Sprimcter ani. Cutaneous filaments arise from ttie 
latter branch, which supply the integument between the anus and coccyx. 

fifth anterior sacral nerie^ after passing from the lower end of the sacral 
canal, curves forwards through the fifth sacral foramen, formed between the lower 
pai*t t)f the sacrum and the traraverse process of the first piece of the coccyx. It 
pierces the Coocygeus muscle, and descends upon its anterior surface to the tip of the 
coccyx, where it agafh perforates the muscle, to be distributed to the integument over 
tlie back part and side of the coccyx. This nerve communicates above with the fourth 
sact'al, and below with the coccygeal nerve, and supplies the Coccygeus muscle. 

. , The anterior division of the coccygeal nerve is a delicate filament whifch escapes 
M the termination of the sacral canal ; it passes downwards behind the rudimentary 
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tra,nsverse process of the first piece of the coccyx, and curves forwards, through the 
notch between the first and second pieces on the lateral IxMrder of the bone. It 
pierces the sacro-sciatic ligament and Coccygeus .muscle, is joined by a bi^ch from 
the fifth anterior sacral, and becomes lost in the integument at the back part and 
side of the coccyx, 

Saceal Plexus. 

The saCral plexus is formed by the 1 umbo-sacral cord, the anterior divisiens of 
the three upper sacral nerves, and part of that of the fourth. These nerves proceed 
in different directions ; the upper ones obliquely downwards and outwards, the lower 
one nearly horizontally, and they all unite into a single, broad, flat cord. The sacral 
plexus is triangular in form, its base corresponding with the exit of the nerves from 
the sacrum, its apex with the lower part of the gimt sacro-sciatic foramen. It 

306. — Side View of Pelvis, showing Sacrai Plexus. 



rests upon th e an te rior su rf ace o f the Pyriformi^^^ is covered in front by the 
ji ^Ivic'fascia, w hich separ ates it from the s ciati c and pudic bra nches yiTtEe intern al 
iliac arte^j and from ti ^e o f the p elvi s. 

^ sacral plexus are : — 

Muscular. . Pudic. 

Superior gluteal. Small sciatic. 

Great sciatic. 

The muBCulaT hrtmohes supply the Pyriformis, Obturator intenaus, the two 
Gemelli, and the Quadratus femoris. The branch to the Pyriformis arises either 
from the plexus, or from the upper sacral nerves ; the branch to the Obturator in- 
t ernus aris^ at the juncti on of the lumbo-sacral yid first 

of th© pelvis througBTC^ foramen, crosses Behii^'The spi^ of 

ischium^ and enters the pelvis again! through the lesser sacro-sdaiia 
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inner sur&ce of the Obturator intemus ; the bran6h to the Gemellus superior arises 
from the lower part of the plexus, near the pudic nerve ; the small branch to the 
Gemellus inferior and Quadratus femoris also arises from the lower part of the plexus-; 
it passes through the great sacro-sciatic foramen, and courses down beneath the 
Gemelli and tendon of the Obtumtor internus, and supplies the muscles on their deep 
or anterior surface. It gives off an articular branch to the hip-joint. This branch is 
occasionally derived from the upper part of the great sciatic nerve. 

The Superior Gluteal Nerve (fig, 308) arises from the back part of the lumbo- 
sacral cord ; it passes from the pelvis through the greftt sticro-sciatic for 
the Pyrifoimiis mus accompanied by the gluteal vessels, and diivicles into a superior 
and an inferior branch. 

The superior branch follows the line of origin of the Gluteus minimus, and 
supplies it and the Gluteus inedius. 

The inferior, hrarijch crosses obliquely between the Gluteus minimus and medius, 
^distributing filaments to both these muscles, and terminates in the Ti 2 USor yaginse 
femoris, extending nearly to its lower end. 

The Pu dic Nerv e arises from the lower part of the sacral plexus, and leaves the 
pelviSj'fErough the great sacro-sciatic foramen, below the Pyriformis. It then crosses 
the spine of the ischium, and re-enters the pelvis thi*ough the lesser sacro-sciatic 
foramen. It accompanies the pudic vessels ii[)wards and forwards along the outer 
wall of the ischio-rectnl fossa, being contained in a sheath of the obtiiratoi* fascia, and 
divides into two terminal branches, the pe rineal n erve, and the dorsal nerve of the 
penis. Near its origin, it gives off the inferior liagmorrhoidal nerve. 

The inferior haetnorrhoidal nerve is occasionally derived from the sacral plexus. 
It passes across the ischio-rectal foa&a, with its accompanying vessels, towards the 
lower end of the rectum, and is distribided to the integument round the anus. 
Branches of this nerve communicate with the inferior pudendal and sdpcpficial peri- 
neal norV^ at the forepart of the perinaeum. 

The pdtineal nerve^ the inferior and laxgcr of the two terminal branches of the 
pudic, is situated below the j)udic a-i'tery. It accompanies the super*ficial perineal 
artery in the perineum, dividing into cutaneous and muscular branches. 

The cutaneous branches (superficial j)Brinea]) arc two in number, posterior and 

anterior. posterior branch passes to the fore part of the ischio-rectal fossa, 

distributing filaments to the Sphincter ani and integument in front of the anus, 
which communicate with the inferior hseraorrhoidal nerve ; it then passes forwards, 
with the anterior branch, to the back of thb scrotum, communicating with the 
anterior branch and with the inferior pudendal. The anterior branch passes to the 
fore part of the ischio-rectal fossa, in front of the preceding, and accompanies it to 
the scrotum and under pai’t of the penis. This branch gives one or two filaments to 
the Ijevator ani. 

The muscular branches' siro distributed to the Transversus peiinei, AccelwRtor 
Lrectai'jpeiiis, and Compressgjt:.^urethr8B. The nerVe of tLe bulb supplies the 
corpus spongiosum ; some of its "filaments run for some distance on the suiface ])efore 
penetrating to the interior. 

The dorsal nerve of the is the superior division of the pudic nerve ; it 

accompanies the pudic artery along the ramus of the ischium, piercing the posterior 
layer of the deep perineal fascia, it runs forwards along the inner margin of the 
ramus of the pubes, betwee^f the two layers of the deep fascia. It then pierces the 
anterior layer, and in company wljih the dorsal artery of the penis, passes through 
the.8uq)ensory ligamotit and running forwards is distributed to the glans. On the 
penis, this nerve gives off a cutaneous branch, which runs along the side of the 
organ ; it is joined with branches of the sympathetic, and supplies the integument of 
the upper surface and sides of the penis and prepuce, giving a large branch to the 
corpus caveriiiosum. 

Jn the fexnale, the pudic nerve is distributed to the parts analogous to those in 

male; its superior division terminating in the clitoris, its inferior in the external 
aaad perineum. 
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307. — Cutaneous Nerves of Lo^er 
Extremity. Posterior View. 


308. — Nerves of the Lower Extremity.^ 
Posterior View. 
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The Small Sciatic Nervr (fig. 308) supplies the ^tegument of the perineum 
and back part of the thigh and leg, and one muscle, the Gl uteus maximus , . It is 
usually formed by the union of two branches, which arise from the lower part of the 
sacral plexus. It issues from the pelvis through the grea.t sacro-sciatic foramen below 
^the Pyrif ormi s muscIeT^escend^ benetitli thoTRuteus maximus with the sciatic artery, 
land aCthe lower border oF^hat muscle passes along the back part of the thigh, 
■beneath the fascia lata, to the lower part of the popliteal region, where it pierces the 
fascia and becomes cutaneous. It then accompanies th(^ external saphenous vein 
below the middle of the leg, its terminal filaments communicating with the external 
•saphenous nerve. 

The bi-anches of the small sciatic nerve ai’e muscular (inferior gluteal) and 
cutaneous. 

The inferior gluteal consist of several large branches given off to the under surface 
of the Gluteus maximus, near its lower part. 

The cuta^wous hrancJf^s consist of two groups, internal and ascending. 

The internal cutaneous branches are distributed to the skin at the upper and 
inner side of the thigh, on its posterior aspect. One branch, longer than the rest, 
the ir^erior imrlendal^ curves forward below the tuber ischii, pierces the fascia lata 
and passes forwards beneath the superficial fascia of the perineum to be distributed 
to the integument of the scrotum, communicating with the superficial perineal and 
inferior hsemorrhoidal nerves. 

The ascendinx) cutaneous hra,nclies consist of two or three filaments, which turn 
upwards round the lower border of the Gluteus maximus, to supply the integument 
covering its surface. One or two filaments occasionally descend along the outer side 
of the thigh, supplying the integument as far as the middle of that i*egion. 

Two or three branches are given off’ from the lesser sciatic nerve as it descends 
beneath the fascia of the thigh ; they supply the integument of tlie^back part of the 
thigh, popliteal region, and upper ])art of the leg. 

The Great Sciatic Nerve (fig. 308) sujiplies nearly the whole of the integument 
of the leg, the muscles of the back of the thigh, and those of the leg and foot. It 
is the largest nervous cord in the body, measuring three quarters of an inch in 
breadth, and is the contirtuation of the lower part of the Sficral j)lexus. It passes 
out of the pelvis through the great sacro-sciatic foramen, below the Pyriformis 
muscle. It descends between the trochanter major and tuberosity of the ischium, 
along the back part oF the ^Igh to about its lower third, where it divides into two 
large branches, the internal ^ d external poptiteal nerves. 

This division may take place at any point between the aacml plexus and the 
lower third of the thigh. . When the division qccurs at the plexus, the two nei ves 
descend together, side by side; or^they may be separated, at their commencement, 
by the interposition of part or the whole of the Pyriformis muscle. As the nerve 
d^cends along the back of the thigh, it rests at first upon the External rotator 
fWuscles, together with the small sciatic nerve and artery, being covered by the 
Gluteus maximus; lower down, it lies upon the Adductor magnus, and is covered 
by the long head of the Biceps. 

The branches of the nerve, before its division, are ailiicular and muscular. 

** The articular Irranches arise from the upper part of the nerve ; they supply the 
lup*joint, perforating its fibrnus capsule posteriorly. These branches are sometimes 
derived from the sacral plexus. 

The dfetributed to the^^ fl exors of the l eg : viz., the Biceps 

Semitendinosus, and Semimembranosus, and a branch to the Adductor magnus. 
These branches are given off beneath the Biceps muscle. 

The J ^^nal Popliteal Nexpe ^ the larger of the two terminal branches of the 
\great sciati^^^beiStls along thiT" back part of the thigh, through the middle of the 
popliteal spa^e^to the lower part of the Popliteus muscle, where it passes wiUi the 
arteiy be neatih the a rch tbja Soleus, and b ecomes the poster ior Jbibial^ it lies at 
liServiSiy sup^^ anS at lme outer side of, and some distance from, the popliteal 
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vessels ; opt ipaite the knee-jo ints it is in close relation witli the vessels, and crosses 

The branches of this nerve are the £wpticular, mus cidar, and a ciitaneous bmnd^ 
the exter nal or short saphen^ 

The articuTai^o^ usually three in number, supply the knee-joint ; two of 

these branches accompany the superior and inferior internal articular arteries ; and 
a third, the azygos artery. 

The muscnilar branches^ four or five in number, arise from the nerve as it lies 
between the two heads of the Gastrocnemius muscle; they supply that muscle, the 
Plantaris, Soleus, and Popliteus. The nerves which supply the Popliteus turn round 
its lower border and are distributed to its deep surface. 

The extern al or short (communicans poplitei) (fig. 307) descends 

l)etween the Two heads of the Gastrocnemius muscle, and, about the middle of the 
back of the log, pierces the deep fascia, and receives a communicating bmnch (com* 
municans jyeroneV) from the external popliteal nerve. The nerve then continues its 
course down the leg near the qut^^iargin^ of the tendo AchilUs, in company with 
the external saphe nous vei n. win 3 ^ round the outer malleolus, and is distributed to 
the integument along the outer side of the foot and little toe, communicating on the 
dorsum of the foot with the musculo-cutaneous nerve. In the leg, its branches com- 
municate with those of the small sciatic. 

The poster ior tibia l nerve (fig. 308) commences at the lower border of the Pop- 
liteus muscle, and passes along the back part of the leg with the posterior tibial 
vessels to the interval between the inner malleolus and the heel, where it divides 
into the extei‘naFand“ internal plantar nerves. It lies ii})on the deep muscles "of the 
leg, and is covered by Iho deep fascia, the superficial muscles, and integument. In 

the upper part of its course, it lies to the 
309. — Tlu‘ Plantar Nerves. iiiner side of the posterior t ibia l artery ; 

but it soo£ crosses that vessel, and lies to 
its outer "side as far as the ankle. In the 
lower riiird of the leg, it is placed parallel 
with the inner margin of the tondo Achillis. 

The branches of the posterior tibial 
nerve are muscular and plantar-cutaneous. 

The muscular branches ai*iso either 
separately or by a common ti unk from the 
upper part of the nerve. They supply the 
Tibialis posticus, Flexor longu^ digitoium, 
and Flexor longus pollicis muscles; the 
blanch to the latter muscle accompanying 
the peroneal artery. 

The plantar cutaneous branch perfo- 
rates the internal annular ligament, and 
supplies the integument of the heel and 
inner side of the sole of the foot. 

The inte rnal j^lantar nerve (fig. 309), 
the larger of tlie two terminal branches 
of the posterior tibial, accompanies the 
internal plantar artery along the inner 
side of foot. From its origin at the 
inner ankle it passes forwards between the 
Abductor ixillicis and Flexor brevis digi- 
torum, divides opposite the bases ctf the 
metatarsal bones i£tcf four digital toaihehes^ 
and communicates with the extend plan- 
tax nerve. 

Branches. In its course, tlie internal plantpn* nerve gives off miteimous l^imches 
which pierce the plantar fascia, and supply the int^ument of the sole of tV 




SPINAL NERVES. 


-S66 

musmlar branches^ wliieb supply the Abductor pollicis and Flexor brevis digitorum; 
articular branches to tlu^ articulations of the tarsus and metataivsus ; and four digital 
branches. These pass between the divisions of the plantar fascia in the clefts between 
the toes, and ai'e distributed in the following manner : Thb first supplies the inner 
border of the gi-eat toe, and sends a filament to the Flexor brevis pollicis muscle ; 
jthe second bifurcates, to supply the adjacent sides of the great and second toes, 
(sending a filament to the first Lumbricalis muscle ; the third digital branch supplies 
[the adjacent sides of the second and thii*d toes, and the second Lumbricalis muscle ; 
■the fourth supplies the coriesponding sides of the third and fourth toes, and receives 
a communicating branch from the external plantar nerve. It will be observed, that 
ithe distribution of these branches is precisely similar to that of the median nerve 
in the hand. Each digital nerve gives oft* cutjineous and articular filaments ; and 
opposite the last phalanx sends a doiml branch, which supplies the structure round 
the nail, the continuation of the nerve being distributed to the ball of the toe. 

T he external rdant ar_:nerve^ the smaller of the two, completes the nervous suj)ply 
to the structures of the foot, being distributed to the little toe and one-half of the 
fourth, as well as to most of the deep muscles, its distribution being similar to that of 
the ulnar in the hand. It passers obliquely forwards with the external plantar artery 
to the outer side of the foot, lying between the Flexor brevis digitorum and Flexor 
accessorius ; and, in the niter val between the former muscle and Abductor minimi 
digiti, divides into a superficial arift a deep branch. Befoi'e its division, it supplies 
the Flexor accossoi*ius and Abductor minimi digiti. 

^£ h^superJioial branc h separates into two digital nerves : one, the smalle?’ of the 
two, supplies the outer side of tlie little too, the Flexoi’ brevis minimi digiti, and the 
two interosseous inuscjles of tlie fourth metabirsal spice ; tlie other, and larger, digital 
branch, supplies the adjoining sides of the fourth and fifth toes, and communicates 
with the internal plantar nerve. 

The deep or muscular hra/)ich accompanies the exteimal plantar artery into .the 
deep part of the sole of tlicj foot, beneath the tendons of the Flexor muscles and 
Adductor pollicis, and supplies all the interossei (except those in the fourih metatarsal 
space), the two ontvv Lunibricales, the Adductor pollicis, and the Transyersus pedis. 

TAie ^xter2ial Nerve (fig. 308), about one half the size of thc^ 

internal popliteal, descends, obliquely along thc^ outer side of the popliteal space to the 
fibula, close to the margin of the Biceps muscle. It is easily felt beneath the skin 
behind the head of the fibula, at the inner side of the tendon of the Biceps. About 
an inch below the head of the fibula it pierrfes the oi-igin of tlie Peroneus longus, 
and that muscle into theanterior tibial and musculo-cuhincous nerves. 

The branches of tHe peroneal nerve, previous to its divrsT 6 h 7 ai^ aiticular and 
cutaneous. • 

Tlie articidar hvamches, ts^o in number, accompany the superior and inferior 
external ariicular arteries to the outer side of the knee. The upper one occasionally 
arises from the greiit sciatic nerve before its bifurcation. A third (recurrent) articu- 
lar nerve is given off at the [loint of division of the peroneal nerve ; it ascends with 
the tibial recurrent artery through the Tibialis anticus muscle to thq front of the 
knee, which it supjilies. 

The cutaneous hramhes^ two or three in number, supply the integument along 
the back part and outer side of the leg, as far as its middle or lower part ; one of 
these, larger than the rest, the communicans peronei^ arises near the head of the 
fibula, crosses the external head the Ga^strochemius to the midddle of the leg, and 
joins with the external saphenous. This nerve occasionally exists as a separate 
branch, which is continued down as far as the heel. 

The Anterior Tibial Nerve (fig. 305) commences at the bifurcation of the peroneal 
nervSTT^^ween^^® upper part of the Peroneus longus, pa^es obliquely 

forwards beneath t he Extj^ sor longus digitorum to the fore part of theinterrosseous 
membrane, and reaches the outer' sideoflbfie anterior tibial artery above the middle 
jpjif the leg ; it then descends with the artery to the front of the ankle-joint, vrhere it 
^ external and an internal branch. This nerve lies at first on the outer 
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side of the anterior tibial artery, then in front of it, and again at its outer side at 
the ankle-joint. 

The branches of the anterior tibial nerve, in its course through the leg, are the 
muscular nerves to the Tibialis anticus. Extensor longus digitorum, Peroneus tertius, 
and Extensor proprius pollicis muscles. 

The external or tarsal branch of the anterior tibial passes outwards across the 
tai'sus, beneath the Extensor brevis digitorum, and having become ganglionic, like 
the posterior interosseous nerve at the wrist, supplies the Extensor brevis digitorum 
and the articulations of the tarsus and metatarsus. 

The internal branchy the continuation of the nerve, accompanies the doimlis 
pedis artery along the inner side of the doi*sum of thcs foot, and, at the first inter- 
osseous space, divides into two branches, which supply the adjacent sides of the 
great and second toes, communicating with the internal division of the musculo- 
cutaneous nerve. ^ 

The Mnscnlo-CtUaneous Nerve { 1 ^^. 305) supplies the* muscles on the fibular side 
of the leg, and the integument of the dorsum of the foot. It passes forwax'ds 
between the Peronei muscles and the Extensor longus digitorum, pierces the dee] 
fascia at the lower third of the leg, on its front and outer side, and divides into two 
branches. This nerve, in its com*se between the muscles, gives off muscular branches 
to the Peroneus longus and brevis, and cutaneous filaments to the integument of 
the lower part of the leg. 

The internal branch of the niusculo-ciibineous nerve passes in front of the ankle- 
joint, and" along the dorsum of the foot, su pp lying the inner ftjd o y£:;th0. yreat toe, 
and the adjoinin^iiidfi&-of the second and third toes. "Tt also suj)plieK the integu- 
ment of the inner ankle and inner side of the foot, communicating with the internal 
saplienous nei’ve, and joins with the antei-ior tibial nca ve, between the groat and 
second toes. 

. The external branch , the larger, passes along tlio outer side of the dorsum of the 
foot, to be distributed jtp^the adjom^ sides of the third, i'ourth,. and fifth Jboes. It 
also supplies'£he integument of the outer ankle and outer side of the foot, Communi- 
cating with the short Saphenous nerve. 

The dit^tribution of theses branches of the miiscuh)-cutiineous nerve will be found 
to vary ; together, they supply all the toes excepting the outer side of the little toe, 
and the adjoining sides of the great and second to(is, the former being supplied by 
the external saphenous, and the latter by the internal branch of the anteiior tibial. 
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T he Symj>athetic Nerve is so called from the opinion entertained that through it 
is produced a S'l/mjKithy between the affections of distant organs. It consists 
of a sei*ies of ganglia, connected together by intervening cords, extending on each 
side of the vei’tebral column from the base of the skull to the coccyx. It may, 
moroovor, be traced up into the head, where the ganglhi (which are all in connection 
with the fifth cranial nei’ve) occupy spaces l>etween the cranial and facial bones. These 
two gangliated cords lie parallel with one another as far as the sacrum, on which 
lx)ne they converge, communicating* together through a single ganglion {ganglion 
impar)^ placed in front of Ihe coccyx. Some anatomists also state that the two cords 
are joined at their cephalic extremity, through a small ganglion {the ganglion of Rihes), 
^situated upon the anterior communicating artery. Moieover, the chains of opposite 
sides communicate between these two extremities in several parts, hy means of the 
nervous cords that arise from them. 

The ganglia are somewhat less numerous than the vertebra; : thus there are only 
three in the cervical region, twelve in the dorsiil, four in the lumbar, five in the 
sacral, and one in the coccygeal. 

The sympathetic; nerve, for convenience of description, may be divided into 
several parts, according to the position occupied by each; and the number of ganglia, 
of which each part is composed, may be thus arranged : — . 


Oeplialic portion 
(Jervi(;al ,, 

Dorsal „ 

Lumbar ,, 

Saci-al „ 

Coccygeal „ 


4 pairs of ganglia. 

3 » 

4 » 

5 99 99 

I single ganglion. 


Each ganglion may be regarded as a distinct centre, from or to which branches 
pass in variovs direc'tions. Idiese branches may be thus arranged : — i. Branches of 
communication between the ganglia. 2. Branche^jof communication with the (!er*e- 
bral or spinal nerves. 3. Primary branches passing to be distributed to the arteries 
in the vicinity of the ganglia, and to the viscera, or proceeding to other ganglia 
placed in the thorax, abdomen, or pelvis. 

1. The branches of communication bot\reen the ganglia are composed of grey and 
white nerve.fibi*es, the latter being continuous w ith those fibres of the spinal nerves 
which pass to the ganglia. 

2. The branches of communication between the ganglia and the cerebral or spinal 
nerves also consist of a white and a grey portioii ; the former proceeding from the 
spinal nerve to the ganglion, the latter passing yVom the ganglion to the spinal nerve. 

3. The primary branches of distribution also consist of two kinds of nerve-fibres, 
the sympathetic and spinal. They have a remarkable tendency to form intricate 
})lexuses, which encircle the blood-vessels, and are conducted by them to the viscera. 
The greater number, however, of these branches pass to a series of visceral ganglia. 
Those are ganglionic masses, of variable size, situated in the large cavities of the 
trunk, the thorax, anS abdomen ; and are connected with the roots of the great 
arteries of the viscera. The visceral ganglia are single and unsym metrical, and are 
called the cardiac and semilunar. From these visceral ganglia numerous plexuses of 
nerves are derived, which entwine round the blood-vessels and are conducted by 
them to the viscera. 



GANGLIA AND NERVES. 


310. — The Sympathetic Nerve. 


Ca^rotid jplexrf.v\ 


SttpriHor CmwirttZ Gun^tinn . — 






C«vwicn7 GaUffJion- 


Phar^nyent JBT*aneht^ 


Tt^i^riov C^rtfimJ Canylion - 


^Cat*din v JB fjS 


Cardiac Plcvaa 
Suprrflcittt CitrfUuc Plexus 






Solar PlejbUS 


.Landctr GnnpJta ^ 


Aortic Plexus 




Rw^rwr/ Canfflia-* 


I — Ilffpogastric Piexus 


^unffJiou i5ia/»a/* 
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The ce2)halic 2M)rtion of the sympathetic consists of four ganglia : — i. The ophthal- 
mic ganglion. 2. The spheiio-palatine, or Meckel's ganglion. 3. The otic, or 
Arnold's ganglion. 4. Tlie submaxillary ganglion. 

These have been already described in connection with the three divisions of the 
fifth nerve. 


Cervical Portion op the Sympathetic, 

The cervical portion of the sympathetic consists of three ganglia on each side, 
which are distinguished according to their position, as the superior, middle, and 
inferior cervical. 

The Superior Cervecal Ganglion, the largest of the three, is placed opposite 
the second and third cervical vertebrae and sometimes as low as the fourth or fifth. 
It is of a reddish-grey colour, and usually fusiform in shape ; sometimes broad, and 
occasionally constiicted at intervals, so as to give rise to the opinion that it consists 
of tlie coalescence of several smaller ganglia. It is in relation, in front, with the 
sheath of the intei'iial carotid arteiy, and ii^ternal jugular vein ; behind it lies on the 
Rectus (lapitis anticus major muscle. 

Its branches may be divided into sujierior, inferior, external, internal, and 
anterior. 

The superior hratich appears to be a direct continuation of the ganglion. It is 
soft in texture, and of a reddish colour. It ascends by the side of the internal carotid 
artery, and, entering tlie carotid canal in the tempoml bone, divides into two branches, 
which lie, one on the outer, and the other on the inner side of that vessel. 

The outer branchy the larger of the two, distributes filaments to the internal 
carotid artery, and forms the carotid plexus. * 

The inner branch also distributes filaments to the internal carotid, and, continuing 
onwards, forms the cavernous plexus. 


Caroth) Plexus. 

The carotid plexus is situated on the outer side of the internal carotid. Filaments 
from this plexus occasionally form a small gaiigliform swelling on the under surface 
of the aitery, which is called the carotid ganglion. The carotid plexus communicates 
with the Gasserian ganglion, with the sixth nerve, and sphcno-palatine ganglion, 
and distributes filaments to the wall of the carotid artery, and to the dura maten- 
(Valentin), while in the carotid canal it communicates with Jacobson's nerve, the 
tympanic branch of the glosso-pharyngcal. 

The comniunicatiny braiiches with the sixth nerve consist of one or two filaments 
which join that nerve as it lies upOM tlie outer Side of the internal carotid. Other 
filaments are also connected with tlie Gasserian ganglion. The communication with 
the sphcno-palatine ganglion is effected by the carotid portion of the Vidian nerve, 
which passes forwards, through the cartilaginous substance filling the foramen lacerum 
medium, along the pterygoid or Vidian canal, to the spheno-palatine ganglion. In 
this canal it joins the petrosal branch of the Vidian. 

Cavernous Plexus. 

The cavernous plexus in situated below, and internal to that part of the internal 
carotid which is placed by the sieje of the sella Turcica, in the cavernous sinus, and 
is formed chiefly by the internal division of the ascending branch from the su{>erior 
cervical ganglion. It communicates with the third, fourth, fifth, and sixth nerves, 
and with the ophthalmic ganglion, and distributes filaments to the wall of the 
internal carotid. Tfte branch of communication with the third nerve joins it at its 
point of division ; the branch to tlie fourth nerve joins it as it lies on the outer wall 
of the cavernous sinus ; other filaments are connected with the under surface of the 
trunk of the ophthalmic nerve ; and a second filament of communication joins the 
sixth nerve. 
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The filament of connection with the ophthalmic ganglion arises from the anterior 
part of the cavernous plexus; it accompanies the nasal nervo, or continues forwards 
as a sepaiate branch. 

The terminal filaments from the carotid and cavernous plexuses are prolonged 
along the internal carotid, forming plexuses wliich entwine round the cerebral and 
ophthalmic arteries ; along the former vessel they may be traced on to the pia matei* ; 
along the latter, into the orbit, where they accompany each of the subdivisions of the 
vessel, a separate idexus passing with the arteria centralis retiiue into the interior of 
the eyeball. The filaments prolonged on to the anterior communicating artery form 
a small ganglion, the yawjlion of Ribes, which servos, as mentioned above, to connect 
the sympathetic nerves of the right and left sides. 

The inf trior or descG7tdiny branch of the superior cervical ganglion communicates 
with the middle cervical ganglion. 

The eMernal branch eft are numerous, and communicate with the cranial nerves, 
and with the four upper spinal nerves. Sometimes tl^e branch to the fourth spinal 
nerve may come from the cord connecting the upper and middle cervical ganglia. 
The branches of commiuiicjation with the cranial nerves comsist of delicate filaments, 
which pass fi*om the superior cervical ganglion to the ganglion of the trunk of the 
]>neuinogastric, and to the ninfcli nerve. A separate filament fi’oin the cervical 
ganglion subdivides and joins the poti'osal ganglion of the glosso-j)haryiigeal, and the * 
ganglion of the root of the piieiimogastrie in the jugular foramen. 

The internal branches are three in number : the pharyngeal, laryngeal, and 
supei-ior cardiac nerve. TIki* pharyngeal branches pass inwards to the si tie of tlio 
pharynx, where they join wiili branches from the pneuinogastric, glosso-2)hai*yngeal, 
iiiid external laryiigeal nerves 'to form the pie jus. The laryngcjil branches 

unite with the superior laryngeal nerve and its biunches. 

The superior cai'diac noi*vo will lx> desorilicd in connection with the other cardiac 
nerves. 

The anterior branches ramify upon tlie external carotid artery and its brandies, 
forming round eacli a delieatii plexus, on the nerves composing wliicli small ganglia 
are occasionally found. Idlest', gfinglia have been named, ticcoi'ding to their position, 
interc'arotid* (one placed at the aright of bifurcation of the common tjurotid), lingual, 
tx3mpoi‘al, and plnuyiigeal. pltixuses accompanying so-nie of those ai’terics have 

important communications witli other nerves. That surrouiidiiig the external 
carotid is conuectoHl witli the branch of tlio facial nervo to the sbylo-liyoid musede ; 
tliat siuToundiiig the facaal communicates with the submaxillai’y ganglion by one or 
two filaimmts ; and that accompanying the middle meningeal artery .sends offsets 
which pass to the (Hie ganglion aii^l to the iTitumesceniia gai>gliformis of the facial 
nerve ((external petrosal). * 

The Middle Ckuvk^al Ganclton (thyroid ganglion) m tl^e smallest of the three 
cervical ganglia, and is occasionally aliogetlier wanting. It is pla(‘ed opposite the 
fifth cervical vertebra., usually upon, oi* close to, the inferior thynnd artoty ; hence 
the name ‘ thyroid ganglion,' assigned to it by Haller, 

Its superior branches ascend to communicate with the supeiior (?orvical ganglion. 

Its inferior branches descend to communicate with the inferior cervical ganglion. 

Its exter^ud branches pass outwards to join the fifth and sixth spinal neiVes. 
Those branches are not consbintly found. 

Its internal branches are the t hyroid and the middle»cardiac nerve. 

Tlio thyroid branches are small filaments, wMch accompany the inferior thjrroid 
artery to the thyroid gland ; they communicate, on the aitery, with the superior 
cardiac nerve, and, in the gland, with branches fi’om the rccun^ent and external 
laryngeal nerves. 

The middle cardiac nerve is desci’ibed with tire other carduxe nerves. 

The Inferior Cervical Gancjlion is situated between the base of the trans- 
verse process of the last cervical vertebra and the neck of the first rib, on the inner 

* Til is ganglion is of the sanie structure as the coccygeal gland (Luschka). 
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side of the superior intercpstal ai’tery. Its form is irregular ; it is lax-ger in size 
than the preceding, and frequently joined with the first thoracic ganglion. 

Its superior branches communictate with the middle cervical ganglion. 

Its inferior branches descend, some in front of, others behind the subclavian 
aitery, to join the first thoracic ganglion. The most important of these bmnches 
constitutes the inferior cardiac nerve, to b^ presently described. 

The external branches consist of sevex'al filaments, some of which communicate 
with the seventh and eighth spinal nerves ; others accompany the vertebral artery 
along the vertebral canal, forming a plexus round the vessel, supplying it with fila- 
ments, and communicating with the cervical spinal nerves as high as the fourth. 

Cakdtac Nerves. 

The cardiac nei'ves are thi-ee in number on each side : superior, middle, and 
inferioi', one being derived*‘from each of the cervical ganglia. 

The superior cardiac nerve (nervus siipeificialis cordis) arises by two or more 
branches from the superior (jcrvical ganglion, and occasionally receives a filament 
from the coi*d of communication between the first and second cervical ganglia. It 
runs down the neck behind the common carotid artery, lying upon tlie Longus 
colli muscle; and crosses in front of the inferior thyroid artery, and the lecurrent 
laryngeal nerve. 

Tlie right superior cardiac 'nerve ^ at the root of the neck, passes either in fi’ont of 
or behind the subclavian artery, and along the arteria iiinominata, to the back ])art 
of tlie arch of the aorta, whci*e it joins the deep cardiac plexus. This nerve, in its 
coui'se, is connected with other* brjiiiches of the sympathetic ; about the middle of 
the neck it receives filaments from the external laryngeal nerve ; lower down, one 
or two twigs fr om the pneumogastric ; and as it entcu’s the thorax, it joins with 
the recuri’ent laryngeal. Filaments from this nerve communicate with the thyroid 
branches fr om the middle cervical ganglion, and accompany these nerves to the 
thyroid gland. 

The left sriperior cardiac 7ierve^ in the chest, runs by the side of the left carotid 
artery, and in front of the arch of the aoi*ta, to the supei*ficial cardiac plexus ; but 
occasionally it passes Irehind the aor ta, and ter miirates in the dc^ep cardiac plexus. 

The rniddle cardiac 'nerve (nervus cai’diacus magnus), the largest of the three, 
arises from the? iniddlo cervir^al ganglion, or from the cord between the middle and 
inferior ganglia. On the right side it descends behind the common car*otid ai^cry ; 
and at the ropt of the neck, passes either in fi*ont of, or behind the subclavian artery ; 
it then descends on the trachea, receives ^l few filaments from the recurrent laryn- 
geal nerve, and joins the dec^p cardiltc plexus. In the neck, it communicates with 
the superior cardiac and recurrent laryngeal nerwes. On the left side, the middle 
cardiac nerve enters the <*hest between the left ctirotid and subclavian arteries, and 
joins the left side of the deej) cardiac plexus. 

The inferior cardiac nerve (nervus ciirdiacus minor) arises from the inferior 
cervical or first thoracic ganglion. It passes down behind the subclavian artery and 
along the front of tlie trachea, to join the deep cardiac plexus. It communicates freely 
behind the subclavian artery with the recurrent laryngeal and middle cardiac nerves. 

The great or deep cardiac 27lexu8 (jiLex%is magnus profundus — Scarpa) is situated 
in front of the tracjhea at its bifurcation, above the point of division of the pul- 
monary artery, and behind the wch of the aorta. It is formed by the cardiac 
nerves derived from the cervical ganglia of the sympathetic, and the cardiac branches 
of the recurrent laryngeal and pneumogastric. The only cardiac nerves which do 
not enter into the formation of this plexus are the left superior cardiac nerve, and 
the left inferior cervical cardiac branch from the pneumogastric. The branches 
derived from the great cardiac plexus form the posterior coronary plexus, and part 
of the anterior coronary plexus ; whilst a few filaments proceed to the pulmonary 
plexuses, and to the auricles of the heart. 

The branches from the right side of this plexus pass, some in front of, and others 
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behind the right pulmonary artery ; the former, the more numerous, transmit a few 
filaments to the anterior pulmonary plexus, and are continued along the trunk of 
the pulmonary artery, to jform part of the anterior coronary plexus ; those behind 
the pulmonary artery distribute a few filaments to the right auricle, and form part 
of the posterior coronary plexus. 

The branches from the left side of the deep cardiac plexus distribute a few fila- 
ments to the left auricle of the, .heart and the anterior pulmonary plexus, and then 
pass on to form the greater part of the posterior coronary plexus, a few branches 
passing to the superficial cardiac plexus. 

The superficial {anterior) cardiac plexus lies beneath the arch of the aorta, in 
front of the right pulmonary artery. It is formed by the left supei ior cardiac nerve, 
the left (and occasionally the right) inferior (cervical cardiac branches of the pneumo- 
gastric, and filaments from the deep cardiac plexus. A small ganglion {cardiac 
(jamjlion ^of Wrishertj) is occasionally found connected with these nerves at their 
point of junction. This ganglion, when present, is situated immediately beneath the 
arch of the aorta, on the right side of the ductus arteriosus. The superficial cardiac 
plexus forms the chief part of the anti^rior coronary plexus, and several filaments 
pass along the pulmonary artery to the left anterior pulmonary plexus. 

The posterior coronary plex'fts is chiefly formed by filaments prolonged from the 
left side of the deep cardiac plexus, and by a few from the right side. It surrounds 
the branches of the coronary artery at the back of the heart, and its filaments are 
distributed with those vesstds to the muscular substfince of the ventr icles. 

The anterior coronary plexus is formed chiefly from the sui^erficial cardiac plexus, 
l)iit receives filaments from the deep cardiac; [)lexns. Passing forwards between the 
aorta and [)ulmonary artery, it accompanies the right coronary artery on the anterior 
surface of the heart. 

Valentin has described nervous filaments ramifying under the endocardium; 
and Remak has found, in sevt^ral mammalia, numei’ous small ganglia on the cardiac 
nerves, both on the surface of the heart and in its muscular substance. The 
elaborate dissections of the late Hr. Robert Lee have deinonstrated without any 
doubt the existence of a dense mesh of nerves distributed both to the surface and in 
the substance of the heart, having numerous ganglia developed upon them. 

Thouaoto Part or the Sympathetic. 

The thoracic portion of the synfpathotic consists of a series of ganglia, which 
usually correspond in number to that of tlie vertehrie ; but, from the occasional 
coalescence of two, their number is uncertain. These ganglia are placed on each 
side of the spine, resting against* the heads o& the ribs, and covered by the pleura 
costalis : the last two are, however, anterior to the rest, being placed on the side of 
the bodies of the vertebrse. The ganglia are small in size, and of a greyish colour. 
Tlio first, larger than the rest, is of an elongated form, and usually blended with the 
last cervical. They are connected together by cord-like prolongations from their 
substance. 

The external branches fi*om each ganglion, usually two in number, communicate 
with aach of the dorsal spinal nerves. ^ 

The internal braiiiches from the six upper ganylia are very small ; they supply 
filaments to the thoracic aorta and its branches, besides, small branches to the bodies 
of the vertebrse and their ligaments. Branche!^ from tlie third and fourth ganglia 
form part of the posterior pulmonary plexus. 

The internal branches from the six lower ganglia ai*e large and white in colour ; 
they distribute filaments to the aorta, and unite to form the three splanchnic nerves. 
These are named, the greaty the lesser , and the smallest or renul splanchnic. 

The greed splanchnic 'nerve is of a white colour, firm in texture, and bears a 
marked contrast to the ganglionic nerves. It is formed by branches from the 
thoracic ganglia between the sixth and tenth, receiving filaments (according to Dr. 
Beck) from all the thoracic ganglia above the sixth. Tliese roots unite to form a 
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lavge I’ound cord of considerable size. Iti descends obliquely inwards in fi*ont of the 
liodies of the vertebrse alonp the posterior mediastinum, perforates the crus of the 
Diaphragm, and terminates in the semilunar ganglion, distributing filaments to the 
renal plexus and suprarenal capsule. 

The yaser ajilanchnic np.rv(‘> is formed by filaments from the tenth and eleventh 
ganglia, .and fiom the cord between them. It pierces the Diaphragm with the pre- 
ceding nerve, and joins the cmliac plexus. It comm^inicates in the chest with the 
great .sj)lanchnic nerve, and occasionally sends filaments to the renal plexus. 

The stnnllest, or renal splaiichrtic 7icrve ai-ises from the last ganglion, and, piercing 
the Diaphragm, terminates in the renal plexus and lower part of the coeliae plexus. 
It occasionally communicates with the preceding nerve. 

A striking analogy aj)pears to exist between the splanchnic and the cardiac 
nervoB, The cardijic norvc^s are throe in number ; they arise from the three cervicn,! 
ganglia, and are ilistributed to a large and impoi*tant organ in tlie thoracic cavity. 
The splanchnic nerves, alsKi three in number, are connected probably with all the 
dorsal ganglia, and are distributed to imjiortant organs in the abdominal cavity. 

Tlie epif/astric or aolar plexit.s siqiplies all the viscera in the abdominal cavity. 
It consists of a great network of nerves and ganglia, situated behind tlie stomach and 
in front of the aorta, and crura, of the Diaphragm. It surTouiHls the cmliac axis and 
root of the superior mesenteric ai’tery, extending downwards as low as the pancreas, 
and outwards to tlie suprarenal capsules, lliis plexus, and the ganglia connected 
with it, i*oceive tlie great splanchnic nerve of both sides, part of the lesser s]>lanchnic 
nerves, and the termination of the right pneumogastric. It ilistribntes filaments, 
which accompany, under the name of plexuses, all th(> branches from the front of the 
abdominal aorta. 

The semilunar gan/jlia of the solai* plexus, two in number, one on each side, are 
tlie largest ganglia in the body. They are large irregular gangliform masses, forint'd 
by the aggregation of smallciT* ganglia., liaving interspaces between them. They are 
situated by the side of the codiac axis and superior mesenteric artery, close to the 
supi’arenal capsules : the one on the right side lies beneath the vena cava; the iijiper 
part of each ganglion is joiiKul by t he greater* splanchnic nei’ve, and to th(< inner 
side of each the l)raiic*li(\s of the solar 2 >lexus are (jonnected. From tJie solar jilexus 
are derived the following : — 


Phrenic or Diaphragmatic plexus. 
Cadi a, c jilexns. 

Castric pl(‘xns. 

Hepatic jdexns. 

Splenic plexus. 


Su pi ai *ei u il ] d ex ns, 

^Renal jdexiis. 

Supc^rior mesoiiteiic plexus. 
Spcimuitic plexus. 

Inie rior mescntca'ic plexus. 


Thoi phrenic plexus accompanies the phrenic artery to the Diajdira.gm, which it 
supplies, some filaments passing to the suprai*onal capsule. It arises from the upper 
part of the scunilunar ganglion, and is larger on the right than on the left side. It 
receives one or two branches from the phrenic nerve. In connection with this 
jdexus, on the right side, at its point of junction with the phrenic^ nerve, is a small 
ganglion {ganglion dinphragynaticuin). This ganglion is placed on the under surface 
of the Diaphragm, near the suprarenal capsule. Its hraiich(\s are distributed to the 
vena cava, suprarenal capsule, and the hepatic plexus. There is no ganglion on the 
left side. , 

The sujyrarenal plexus is forn^jcl by branches from the solar plexus, from the 
semilunar ganglion, and from the phrenic and sjdanchnic nerves, a ganglion lieing 
formed at the point of junction of the latter nerve. It supplies the suprarenal 
gland. The branches of this plexus .are remarkable for their large size, in comj>aTison 
with the size of the organ they supply. 

The renal plextis is formed l)y filaments from the solar jdexus, tlie outer pai*t of 
the semilunar ganglion, and the aortic plexus. It is also joined by filaments from 
the lesser and smallest splancdinic nerves. The nerves from these sources, fifteen or 
twenty in number, have numerous ganglia developed upon them. They accompany 
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the branches of the renal artery into the kicjney ; some filaments on the right 
side being distributed to the vena cava, and others to the spermatic plexus, on both 
sides. 

The spermatic plex'os is derived from the renal plexus, receiving bmnches from 
the aortic plexus. It accompanies the spermatic vessels to the testes. 

In the female, the ovarian plextts is disti'ibuted to the ovaries and fundus of the 
uterus. 

The caMac plexns, of large size, is a direct continuation from the solar plexus : it 
surrounds the cmliac axis, and subdivides into the gastric^, hepatic, and splenic 
jilexuses. It receives branches from the lesser splanchnic nerves, and, on the left 
side, a filament from the right pneumogastric. 

The (/astric plexus accompanies the gastric artery along the lesser curvature of 
the stomach, and joins with branches from the left pneumogastric nerve. It is dis- 
tributed to the stomach. 

The hepatic j^ex/aSy the largest offset from the cmliac |)lexus, receives filaments 
from the left pneumogastric and right phrenic nerves. It a(!com}>a.nios the hepatic 
artery, ramifying in the substance of the liver, upon its branches, and upon those of 
the vena portae. 

Branches from this plexus accompany all the divisions of the ho2)atic artery. 
Thus there is a pyloric plexus accompanying the pyloi*ic branch of the hepatic, 
which joins with the gastric plexus, and pneumogastric nerves. There is also a 
yastro-duodenal plexus, whicli subdivides into the pancreafcico-duodenar plexus, 
winch accompanies the pancreatico duodenal artery, to supply the pancreas and 
duodenum, joining with branches from the mesenteiac plexus ; and a (jasiro-epiploic 
plexus, which accompanies the right g.istro-cpiploic artery along the gi'eater cur- 
vature of the stomach, find anastomoses with branches from the splenic plexus. A. 
cystic j)lex\is, which sn[)plios the gall-bladder, also arises from the^ hepatic plexus, 
near the liver. 

splenic plexus m iovm^A by bi'aiiches from the riglit si^miluuar ganglia, and 
fi'om the right pneumogastric nerve. It accompanies the splenic ar tery and its 
branches to the subshince of the spleen, giving off, iri its course, filaments to the 
pancreas {^pancreatic plexus)^ and the loft gasti’o-c})iploic plexus, which accompanies 
thc5 gastro-epiploica sinistra artery along the convex border of the stomach. 

The s'f(perior •mesenteric plexus is a ctontinuation of tlie lower part of the great 
solar plexus, receiving a branch from the junction of the right pneumogastric nerve 
with the coeliac plexus. It surr*oun?ls the superior mesenteric artery, which it 
a(T.omi)anies into the mesentery, and divides into a number of secondayy plexuses, 
wliicli are distributed to all the parts su]>plied by the ai’tery, viz., pancreatic branches 
to the pancreiis ; intestinal branches, which sup‘{)ly the whole of the small intestine ; 
and ileo-colic, right colic?, and middle colic branches, which supply the corresponding 
parts of the great intestine. The nerves (composing this plexus are white in colour, 
;uid firm in texture, and have numerous ganglia developed upon them near their 
origin. 

The aortic phxus is formed by branches deprived, on each side, from the semilunar 
ganglia and renal plexuses, receiving filaments from some of the lumbar ganglia. It 
is situated upon the sides and front of the aorta, between the origins of the superior 
and inferior mesenteric arteries. From this plexus arise tlie inferior mesenteric, 
part of the spermatic, and the hypogastric plexuses ; and it distributes filaments 
the inferior vena cava. t 

.The inferior mesenteric is derived chiefly from the left side of the aortic 

plexus. It surrounds the inferior mesenteric artery, and divides into a number of 
secondary plexuses, which ai^e distributed to all the parts supplied by the artery, 
viz., the left colic and sigmoid plexuses, which supply the descending and sigmoid 
flexure of the colon : and the superior hcemorrhoidal plexus, which supplies the 
upper part of the rectum, and joins in the pelvis with branches fix)m the left hypo- 
gastric plexus. 
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The Lumbar Portion of the. Sympathetic. 

The lumbar portion of the sympathetic is situated in front of the vertebral 
column, along the inner margin of the Psoas muscle. It consists usually of four 
ganglia, connected together by interganglionic cords. The ganglia are of small size, 
of a gi’eyish colour, shaped like a barleycorn, and placed much nearer the median lino 
than the thoiucic ganglia. 

The superior and inferior branches of the lumbar ganglia serve as communicating 
branches between the chain of ganglia in this region. They are usually single, 
and of a white colour. 

The external hrmwlies communicate with the lumbar spinal nerves. From the 
situation of the lumbar ganglia, these brandies are longer than in the other regions. 
Tliey are usually two in number for each ganglion, and accompany the lumbar 
arteries around the sides W the bodies of the vertebrae, passing beneath the fibrous 
arches from which some of the fibres of the Psoas muscle arise. 

The internal branches pass inwards, in front of the aorta, and form the aortic 
plexus, already described. Other bi'auchc^s descend in front of the common iliac 
arteries, and join, over tlm promontory of the sacrum, to form the hypogastric plexus. 
Numerous delicate filaments are also distributed to the bodies of the vertebrae, and 
the ligaments connecting them. 


Pelvic Portion of the Hympatuetic. 

The pelvic portion of the sympathetic is situated in front of the sacrum, along the 
inner side of the anterior sacral foramina. Tt consists of four or five small ganglia 
on each side, connected together by intergjtnglioiiic cords. Below, th€»se (jords con- 
verge and unite on the front of the coccyx, by means of a small ganglion {the coccyyeal 
gamjliony or ganglion impart 

The stiperior and inferior hra/nches are tlio cords of coin mu nictation between the 
ganglia above and below. 

The external branches y exceedingly sliort, (communicate with the sacral nerves. 
They arc two in number from each ganglion. Tlie coccygeal nerve communicates 
either with the last sacral, or coccygeal ganglion. 

The internal branches communicate, on t^ie front of the sacrum, with the corn*- 
sponding bmnehes from the opposite side ; some, from the first two ganglia, pass to 
join the pelvic plexus, and others form a plexus, which accompanies the middle 
SJicral artery. ^ • 

The hypogastric plexus supplies the vLsccra of the pelvic cavity. It is situated in 
front of the promontory of the sacrum, between the two common iliac arteries, and 
is formed by the union of numerous filannuits, which descend on each side from the 
aortic plexus, from the lumbar ganglia, and from the first two sacral ganglia. This 
plexus contains no ganglia; and bifurcates, below, into two lateral poi*tions, which 
form the inferior hypogastric, or pelvic plexuses. 


Inferior Hypogastric, or Pelvic Plexus. 

« 

The inferior hypogastric, or |,pelvic plexus, is situated at the side of tho rectum 
and bladder in the male, and at the side of tho rectum, vagina, and bladder in the 
female. It is formed by a continuation of the liypogastric plexus, by branches from 
the second, third, and fourth sacral nerves, and by a few filaments from the sacral 
ganglia. At the pofiit of junction of these nerves, small ganglia are found. From 
this plejcus numerous bi*anches are distributed to all the viscera of the pelvis. They 
accompany the branches of the internal iliac iirtery. 

The inferior homnorrhoidal pkxits arises from the bac^k part of the pelvic plexus- 
It supplies the rectum, joining with branches of the superior haamorrhoidal plexus. 
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31 1. — Ganjiflia and Nerves oftlio Gravid Uterus at the end of the Ninth Month. 

After Dr. R. Lee. 



A. Tlio fnndus and body of Ibc ntmis, liaviiif? tlic* ixTitoncnin disj^<!t«*d off from tlic loft sido. n. TI10 vapina 
coverod with iiorvos prooeedinpr from the Inh^rior Jwirdcr of tho left hyT.>ofa:astrie fyaTiglion. I’Ik; roctmii. 1 ). 
The left ovarinin and Kiillopiaii tube. E. Tho, trunk of tho loft ajMinriatic vein and artery siirroundf'd by thojoft 
spermatic fraiiflf lion. E. 'J’ho aorta dividod a litth? above the origin of the riprht sj)omjatic artery, and about three 
inches above its divisioji into the two common iliac artories. G. The vena cava. JI. Tnmk of tlu? rifi^ht spermatic 
vein entering the vena cava. T. Right ureter. K. Tho two cords of the groat sympat lietle nerve passing down 
along the front of the aorta. L, Trunk of tlie inferior mosenb^ric artery, pajsing off frean the aorta, and eovorod 
with a groat plexus of nerves sent off from th<! left and jright cords of the groat sympathetica. M, M. Tin? two cords 
of the ^-cat sympathetic passing down below the bifurcation of the a^rta to the point wheio they separate into the 
right and left Ijypogastric nerves. K. Tho right- hyiiogastric nerve with its artery inject (f(i proc«?eding to the neck of 
the uterus, to termiiiab* in the right hypcjgastric ganglion. O. The left hypogastric Tl(^^\'e where it is entering the 
left hypogastric ganglion, and giving off branches to the left snbperitoneal ganglion. P. Ilffimorrhoidal iiervi?s 
accompanying the hasmorrlioldal artery and proceeilingfrom the groat plc'xus wliich surrounded the inferior mesenteric 
artery. Q. The sacral nerves entering tlic whole, outer surface of the hypogastric gsngllon. R. The left liypogastric 
ganglion with its arteries injected. S. The iutvor of tho vagina. T. Nerves with •n injectc^d artery proceeding 
f vom the upper part of tho left hypogastric ganglion along the body of the uterus, and terminating in the left sper- 
tnatic ganglion. E. Continuation of these nerv<.*«, and the branches which they give off to the subp^’ritoneal plexuses, 
V. The same nerves passing upward beneath the subperitoneal plexuses, and anastomosing freely with them. W. 
The left spermatic ganglion, in which tla; nerves and artery from tho hypogastric ganglion, and tho branches of tin? 
l<‘ft snbperitoneal plexuses terminate, and frtaii which the nerves of the fundus uteri are supplied. X, The left 
subperitoneal plexuses covering the body of the uterus. Y. The left subperitoneal ganglion, with uumeroim branches 
of nerves extending between it and the left Ijypogastric nerve and ganglion. Z. The left common iliac artery cut 
across god tiurned aside, that the left hyix>gttstric nerve and ganglion might be traced and exponed. 

pp 
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'^riie vesirtd plp.rtfs anses from foro pari of the pelvic plexus. The nerves 
romposiug it are numerous, and contain a large proportion of spinal nerve-fibres. 
They accompany the vesical ai^terieS) and are distributed at the side and base of the 
V)ladder. Numerous filaments also piss to the vesiculse soininales, and vas deferens : 
those accompanying tlie vas deferens join, on the spermatic cord, with branches from 
the s])eimatic plexus. 

Tlie pro,<ttatic pJpxns is continued from the lower part of the pelvic plexus. The 
nm*vcs (‘X)ni|)Osing it are of large size. They arc distributed to the prostate gland, 
vc^siculfc seminah^s, and erectile structure of the j>onis. The nerves supplying the 
tu ect ile structure of the penis consist of two sets, the small and large cavernous nerves. 
They are slender filaments, which arise from the fore part of the prosiatic plexus ; 
and aftei* joining with branches from the internal pudic nerve, pass forwards beneath 
the pubic arcli. 

'^I^ho sNKiU cavprmms perforate the fibrous covering of the penis, near its 

roots. p 

'^rhe. litnjp cfrrortio^if.^i ttprirr pitss(‘s forwards along the doi'sum of the penis, joins 
with the dorsal liramdi of tlie pudic nerve, and is distributed to the corpus cavernosum 
and spongiosum. 

TJie vfujinal jthwns arises from the lower part of the jielvic plexus. 3t is lost on 
th(‘. walls c»f till' vagina., being distributed to the erei^tile tissue at its anterior part 
and to the nmcons niejnbram\ The nerves composing this plexus contain, like tlie 
vesical, a hirge projiojlioii of’sinnal nerve-fibres. 

'J'he Hfrritia 'itprovti arise from the lower jiart of the hypograstiic plexus, above 
the point where the branches from the sacral nerves join the ]>elvic plexus. They 
ii(i(*ompany the uterine arteries to the side of the organ betAveen the layers of the 
laoad ligament, and are distributed to the cervix and lower part of the \yody of the 
uterus, penetrating its substance. 

Other filainenls jiass sejiaratoly to the body of the uterus and Fallojiian tube. 

]>ranchos from the liypogavStric plexus accompany the uteidne arteries into the 
substance of the uterus. Upon these ^filaments ganglionic enlaigoments arc 
found. 


Imh’ fi rletailefl acceiint of ibe supply of nerves to the uterus, and for a description of 
the (dianges which tlu'.se nerves and tneir ganglia iMidergo during ])regiiancy, Iht^ reader is 
veiorred in the papers on ‘The Anatouiv of the Nerves of ihe Uterus,’ nnblisbed by Dr. 
Jtohert Lee. “ ^ 



Organs of Sense. 

miJE organs of the senses are five in number, viz., iliost? of tondi, of taste, of smell, 
L of liearing, and of sight. The skin, which is the principal seat of the sense of 
touch, has been described in the Introduction. 


The ToNoiir:. ' 

The Tongue is the organ of the s|»ecia1 sense of taste. ,, It is situ^ited in the floor 
of the mouth, in the interval between the two Ja-teral portions of the body of the 



lower jaw. Its base, or root, is directed backwards, and connected with the os 
hyoides by numerous muscles, with the epiglottis by three folds of mucous membrane, 

p r 3 
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which form tho glosscj-epiglottic ligaments, and with the soft palate by means of the 
anterior pillars of the fauces. Its apex or tip, thin and narrow, is directed forwards 
against, the inner surface of the lower incisor teeth. The under surface of the tongue 
is connected with the lower jaw by the (Jonio-hyo-glossi muscles ; from its sides, the 
mucous membrane is reflected to the inner surface of the gums ; and, in front, a 
distinct fold of that membrane, the frwmiin lingum^ is formed beneath its under 
Burfnee. 

The tip of the tongue, part of the under surface, its sides, and dorsum, are 
fioe. 

'Hie dorsum of the tongue is convex, marked along tho middle line by a raphe, 
which divides it into two symmetrical lialves ; this raphe terminates behind, aliout 
half an incli from the base of the organ, a little in front of a deep mucous follicle, 
the foramen amam. The anterioi* two-thii*ds of this surface m^e rough and covei'ed 
with papilhe ; the posterior tliird is smoother, and covered by the projecting orifices 
of numerous muciparous glands. 

The rnveovs ineuhhvwne invests the entire extent of the frtje surfacje of tho 
tongue. On the under surface of the organ it is thin and smooth, and may be traced 
on either side of tlie frsenum, through the ducts of the submaxillary glands ; and 
between tlie sides of the tongue und the lower jaw, through the ducts of tlie sublingual 
glainls. As it passes over the borders of the organ, it gradually assumes its papillary 
charactei-. 

The mucous membmne of the tongue consists of struciiures analogous to those of 
the skin, namely, a volis or corinnty supporting numerous 'papillce, and covered, as 
well as tlie papillae, with epiihelimn, 

Tho cutis is tough, but tliinn(*r luid less dense tliaii in most parts of the skin, 
and is composed of similar tissiu^ It contains the ramifi(ja.tions of the numerous 
vessels iind uerves from vvliich the iiapilhe are supplied, and affords insei*tion to all 
the intrinsic muscular fibres of tlie organ. 

'file papilljc of the tongue are tliickly distributed over the whole of its upper 
surface^ giving to it its clianuiteristic roughness. Tluy arc more prominent than 
those of the skin, standing out from tlie surface like the villi of the intestine. The 
])riucipal varieties ar(». tlie papilhe maxiuue {cvrcwmvallatce)^ papillae mediie {fiiniji- 
/ormcH)^ and papillae minimfe {cmdcce or jUt formes). 

The papilhn tnamnuti ((•ircumvallatie) are of large size, and vary from eight to 
ten in number. They ar(^ situat'd at the back part of the dorsum of the tongue, 
near its base, forming a row on each side, wllich running backwards and inwards, 
meet in tliQ middle ]iin% like the two lines of the letter V inverted. Each papilla 
consists of a centi-al flattened proj’ection of mucous membi-ane from to of aii 
inch wide, attachcil to the bottom 'of a cuji-shaped depression of the mucous mem- 
brane ; tlie pajiilla is in shape like a truncjited cone ; the smaller end being directed 
downwards and attached to the tongue, the broader pait or base projecting on the 
surface and being studded with numer ous small papilla?, which, however, are covered 
by a smootli layer of tlie oiiithclium. The cuji-sliaped depression forms a kind of 
fossa round tlie papilla, having df circular margin of about tho same elevation, covered 
with smaller papillae. At the point of junction of the two rows of papillae is the 
dfep depression, \A\^ foramen caiciiniy mentioned above. 

The papilhe mviVav. (fungiformes), more numerous than the preceding, are 
scattered irregularly and siraringly over the dorsum of the tongue ; but are found 
chiefly at its sides and apex. T*Viey are easily recognised, among the other papilla*, 
by their large size, rounded eminences, and deep I'ed colour. They are narrow at 
their attachment to the tongue, but broad and rounded at their free extremities, and 
covered with secondary papilla?. Their epithelial investment is very thin. 

The papillce mvhitnm (conical — filifori^es), cover the anterior two- thirds of the 
dorsum of the tongue. They are very mimite, more or less conical or filiform in 
shape, and arranged in lines corresponding in direction with the two rows of the 
papillse circumvallatffi ; excepting at the apex of the organ, where their direction is 
trauaverse* , They have projecting from their apices numerous filiform processes, or 
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Becondary papilte, which are of a whitish tint, owing to the thickness and density of 
the epithelinm of which they are tiomposed. They contain also a nuniber of elastic 
fibres, which render them firmer and more elastic than the papilla) of mucous mem- 
brane generally. They often enclose minute ^ fibres, which liavo the appearanc^e of 
fine hairs. 

Siinple papillfB, similar to those of the skin, are dispersed very unequally among 
the compound forms, and exist sparingly on the surface of the tongue behind the cir- 
cumvallate variety, buried under a layer of epithelium. 

Structure of the papiUcv. The papilla) apparently resemble in strticture those of 
the cutis, consisting of a cone-shaped projection of connective tissue, covered with 
a thick layer of squamous epithelium, and contain one or more capillary loops, 
amongst which nerves are distributed in great abundance. If the epithelium is re- 
moved, it will be*; found that they are not simple protiesses like the papillse of the 
skin, for the surface of each is studded with minute conical processes of the mucous 
membrane, which form secondary papilhe (Todd and BowiAan). In the papillae cir- 
ciimvallatff), the nerves are numerous and of large size ; in the papilla? fungiformos 

they are also numerous, and terminate in a plexi- 
form network, from which brushlike branches 
])rocecd ; in the papilla? filifoi'rnes, their mode of 
termination is uncertain. Buried in the epidermis 
of the papilla? circunivallata?, and in some of the 
fiingiformes, certain j)eculiar bodies called taste- 
(johlets have been described.* They ai-e flask-like 
in shape, their broad base resting on the corium, 
and their neck opening by an or ifi(‘e l)otwoen the 
cells of the epithelium. Tla^y are formed by two 
kinds of cells : the exterior, which are arranged 
in several layei’s, being spindle-sha])ed and flat- 
tened, and in contact by their edges ; the tapering 
extremities extending from the base to the apex of 
the organ. They thus enclose the central cells, which are also spindle-shaped, but 
not flattened, and have a large spherical nucleus about the middle of the cell. Both 
extremities are filamentous, the inner process is described as continuous with the 
terminal fibril of a nerve, while the outer one pi’ojects as an extremely fine hair 
through the orifice of the taste-goblet, j* 

Besides the papilla?, the mucous membrane of the tongue is jirovidod with glands, 
and at the postei*ior part contains large quantities of lymphoid tissue. * 

The mucous glands (lingual), similar in structure to the labial and buccal, are 
found chiefly beneath the mucous membrane ot* the posterior third of the dorsum of 
the tongue. There is a small group of these glands beneath the tip of the tongue, a 
few along the borders of the organ, and some in front of the circumvallato papillse 
projecting in the muscular substance. Their ducts open either upon the surface, or 
into the depressions round the large papilla?. 

•^rhe lymphoid tissue is situated, for the most^part, at tlm hack of the tongue, 
between the epiglottis and the circumvallate papilhe, and is collected at numerous 
points into distinct masses known as folliclss. Here and there in this situation^re 
depressions in the mucous membrane, wdiich are surrounded by nodules of lymphoid 
tissue, like the arrangement in the tonsil, — ^into them open some of the ducts of the 
lingual glands. • 

The epithelva/m, is of the scaly variety like that of the epidermis, T t covers the 
free surface of the tongue, as may be easily demonstrateil by maceration, or boiling, 
when it can be detached entire : it is much thinner* than in the skin : the intervals 
between the large papillse ar^ not filled up by it, but each papilla has a separate in- 
vestment from roof to summit. The tieepest cells may sometimes be detached as a 

* These bodies are also found in considerable numbers at the side of the base of the 
tongue, just in front of the anterior pillars of the fauces. 

t See Engelmann, in Strieker’s Handbook (New Syd 8>c. s Trans .), vol. iii. p. 2 .* 


3 1 4. — Taste-goblota. 



a. Contra! cell, b. Cortical coll. 



ORGANS OP SENSE. 


S8^ 

sefyjirate layer, eorreBponiliiig to the rete miicoBum, but they never contain coloui ing 
matter. 

The tongue consists of two symmc^trical halves, separated from each other, in the 
middle line, by a fibrous septum. Each half is composed of muscular fibres arranged 
in various directions, containing much interposed fat, and supplied by vessels and 
nerves : and partly invested by mucous membrane, and a submucous fibrous stratum. 
Into the latter the muscular fibios are inserted tliat pass to the surface. It is 
thicker behind tlian in front, and is continuous with the sheaths of the muscles 
attached io it. 

The fihi'ous HPiiimn consists of a veriicijil layer of fibrous tissue, exi ending through- 
out the entire length of the middle line of the tongue, from the base to the aj>ex. It 
is thicker behind than in front, and occasionally contains a small fibro-cartilage, 
about a quarter of an inch in length. It is well displayed by yaking a vertical 
section across the organ. Another strong fibrous lamina, termed the hyoglo 8 $al 
ineitihrarie, coTinects the under surface of the base of the tongue to the body of the 
liyoid bone. This membrane rociuves, in front, some of the fibres of the Genio-liyo- 
glossi. 

Eacli half of the tongue consists oP extrinsic and intrinsic muscles. The former 
liavc been already described ; they^are the Hyo-glossus, Genio-hyo-glossus, Stylo- 
glossus, T^ilato-glossns, and part of the Superior (ionstrictor. The intrinsic muscular 
fibres are described along with the Liugualis on p. 229. 

The arferies of the tongue derived from the lingual, the facial, and ascending 
pliaryngeal. 

The nev'oes of the tongue are three in number in each half : the gustatory branch 
of the fifth, which is distributiMl to the papillre at the fore part and sides of the 
tongue; the lingual branch of the glosso-pharyngea.1, which is distributed to the 
mucous mernbiune at the base a!id side of the tongue, and to the papillse circum- 
vallalte ; and the liypoglossal nerve, which is distributed to the muscular substance 
of the tongue. The two former ni*e nerves of common seiiwS.ation and of taste ; the 
latter is th(' motor nerve of* the ionguc. 


The Nose, 

The nose is the sjiecinl organ of the sense of smell : by means of the peculiar 
propei-ties of its nerves, it pi’ot(*cts the lungs fi^m the inhalation of deleterious gases, 
and assists the organ of taste in discriminating the properties of food. 

Tlie organ of smell consists of two parts, one external, the nose; the other 
internal, the nasal fossae. *• * 

The 'iime is tiie more anterior and pi*ominent part of the oigaii of smell. It is 
of a triangular form, dirc^cted vertically downwaids, and projects from the centre 
of the face, immediately above the upper lip. Its summit, or root, is connected 
direc’.tly with the forehead. . Its inferior part, the base of the nose, presents two 
elliptic^al orifices, the nostrils, separated from each other by an antero-posterior 
septum, the coluimm. The margins of these orifit^es are provided with a number of 
stiff hairs, or vibrissa*, which arrest the passage of foreign substances carried with 
the current of air inttmded for respiration. The lateral surfaces of the nose form, 
by their union, ths doi\wm^rt\\e direction of which varies considerably in different 
individuals. The dorsum termiiii^tes below in a rounded eminence, the lobe of the 
ncise. . 

The nose is composed of a framework of bones and cartilages, the latter being 
slightly acted upon by certain muscles. It is covered externally by the integument, 
iuternally by mucous fnembrane, and supplied with vessels and nerves. 

The bony framework occupies the upper part of the organ : it consists of the 
nasal bones, and the nasal pi'ocesses of the superior maxillary. 

The mvHlaginom framev)ork <.*onsists of five pieces, the two uppev and the two 
lateral cartilages, and the cartilage of the septum. 
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The upper lateral cartUages are situated below the free margin of the nasal 
bones ; each cartilage is flattened, and triangular in shape. Its anteiior margin is 
thicker than the posterior, and couiiectcd with the fibro-cartilage of the septum. 


315. 316. — C'artilages of the Nose. 



Its posterior margin is attached to the nasal proc(3ss of the superior niaxillai*y and 
nasal bones. J;t.s inferior inax'gin is connectiHl by fibious tissue with the lower 
]at(u*al cartilage : one surface is turned outwards, the otlior inwards towards tin? 
nasal cavity. 

The lower laUo'al cdriiUtges arc two thin, ilexible pliitos, sitna,i(3d innmulialoly 

below tlie jneccding, and curved 


317. — 1 Jones and ( ^artiUi^j^es of Septum of Nose, 
llijjclit Side. 


in such a inanina* as to form the 
inner Jind onUii* walls of each 
orifice of tlu? nostril. The por- 
tion whi(di forms tlie inner wall, 
tliickei- than the ]-(?st, is loosely 
connected with the same part of 
the o])p()sitc cartiliigc^, and forms 
a siiiull part of the (^olinnna. Its 
outei* extremity, fj*et% ruuiKhnl, 
and ]>rojcctiiig, forms, with the 
thiekt'iied integument and sub- 
jacent tissue, the lobe of the nose. 
Tlie.])art which forms the outer 
wall is carved to (‘orrespond with 
the ala of the nose ; it is oval 
and flatteuod, narrow bt'l^ud, 
Avliere it is connected witli the 
nasal prot^css of tlie superior 
maxilla by a tough fibrous mem- 
braue, in wliich are found three 
or four small cartilaginous jdates (sesamoid cartilages), cartUagines minores. 
Above, it is connected to the ii[>per lateral Ciirtilage aiul front part of the cartilage 
of the septum; Ixelow, it is separate<I from the margin o? the nostril by dense 
(jellular tissue ; and in front, it forms, with its fellow, the prominence of the tip of 
the nose. 

The cartilage of the septum is somewhat triangular in form, thicker at its margins 
than at its centre, and completes the separation between the nasal fossae in front. 
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Its finterior margin, thickest above, is connected from above downwards with the 
nasxU Ixmes, the front part of the two upper lateral cartilages, and the inner portion 
of the two low^ei* lateral cartilages.** Its posterior margin is connected with the 
perpendicular lamella of the ethmoid ; its inferior margin with the vomer and the 
Palate processes of the superior maxillary bones. 

These various cartilages are connected to each other, and to the bones, by a tough 
fibrous memV)rane, the perichondrium, which allows the utmost facility of movement 
betw(?en them. 

The musclm of the nose are situated immediately beneath the integument : they 
are (on each side) the Pyramidalis nasi, the Levator labii supeiioris alteque nasi, 
the Dilatator naris, anterior and posterioi*, the Compressor nasi, the Compressor 
narium minor, and the Depressor alas nasi. They have been described above 
(p. 214). 

I^he integument covering the dorsum and sides of the nose is thin, and loosely 
connected with the subjacent parts ; but where it forms the tip, or lobe, and the alse 
of the nose, it is thicker and more firmly adherent. It is furnished with a large 
number of sebaceous follicles, the orifices of which ai*e usually very distinct. 

The mucous membrane^ the interior of the nose, is continuous with the skin 

externally, and with that which linos the nastil fossai within. 

Tlie arteries of the nose are the lateralis nasi, from the facial, and the nasal artery 
of the septum, from the superior coronary, which suppliers the ala? and septum ; the 
siiles and doi suni being supplied from the nasal branch of the o]>hthalmic and the 
infi'aorbital. 

Th(? veins of the nose termimite in the facial and ophthalmic. 

The nerves of the nose are branches from the facial, infraorbital, and infratrochlear, 
and a filament from the nasal branch of the ophthalmic. 

Nasal Foss/k. 

The nasal fossa? are two irregular <?aviti(vs situated in the? middle of the face, and 
extending from before backwards. They open in front by tlie two anterior nares, 
and terminate in the pharynx, behind, by the ]>ostc?rior nares. The boundaries of 
these cavities, and the openings which are connected witli them, as they exist in the 
skeleton, have heen already described (pp. 72 -74). 

The mttcous membrane lining the nasal fossa? is c*alled the pituitary^ from the 
nature of its secretion ; or Schneiderian^ fronf Schneider, the first anatomist who 
showed that |he secretion proceeded from the mucous membrane, and not, as was 
formerly imagined, from the brain. It is intimately adherent to the |3eriosteum, or 
perichondrium over which it lies. IWs continuous externally with the skin through 
the anterior nares, and with the mucous membrane of the pharynx, through the pos- 
terior nares. Prom the nasal fossae its continuity may be traced with the conjunctiva, 
through the nasfil duct and lachiymal canals ; with the lining membrane of the 
tympanum and mastoid cells, through the Eustachian tube ; and with the frontal, 
ethmoidal, and sphenoidal sinuses, and the antrum of Highmori, through the several 
openings in the meatuses. The mucous membrane is thickest, and most vascular, 
over the turbinated bones. ^ It is also thick over the septum ; but, in the intervals 
between the spongy bones, and on the floor of the nasal fossae, it is veiy thin. Where 
it lines the various sinuses and the antrum of Highmore, it is thin and pale. 

The epithelium differs in its cjiiaractor according to the functions of the part of 
the nose in which it is found. Near the prifice of the nostril where common sensa- 
tion is chiefly or alone required, the epithelium is of the ordinary pavement or scaly 
vaiiety. In the rest of the cavity, below the distribution of the olfactory nerves, i.e, 
in the respiratory portibn of the nasal cavity, the epithelium is columnar and ciliated. 
This is the case also in the sinuses of the nose. In the olfactory r^ion, i.e. the 
region in which the terminal filaments from the olfactory bulb are distributed (see p. 
507 )» the epitihelial cells are columnar and non-ciliated : their free surftuse presents a 
sharp outline, and their deep extremity is prolonged into a process which runs in- 
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wards, branching to communicate with similar processes from neighbouring cells, so 
as to form a network in the deep pai*t of the mucous membrane. Lying between 
them are cells (termed by Max Schultze olfactory cclh)^ which consist of a nucleated 
body and two processes, of which one runs outwards between the columnar epithelial 
cells, and terminates at*the level of the surface of the mucous membrane ; the other 
(the deep) process runs inwai’ds, is frecjucintly beaded like a nerve-fibre, and is believed 
by most observers to be in connection with one of the terminal filaments of the olfac- 
tory nerve. 

The mucous membrane is pigmented in the olfactory, hut not in thft other regions, 
being of a light- yellow colour, at least in the white races.* 

This membrane is also provided with a neai'ly continuous layer of branched 
mucous glands, the ducts of which open upon its surface. They are most numerous 
at the middle and back parts of the nasal fossoe, and largest at the lower and back 
part of the septum. ^ 

Owing to the great thickness of this membrane, the rlasal fossae are much nar- 
rower, and the turbinated bones, e.specially the lower ones, appear laiger and more 
]>rominent than in the skeleton. From the same circumstance, also, the various 
apertures communicating with the meatuses are either nan’owed or completely closed. 

In the superior meatus, the aj)erture of communication with the posterior 
ethmoidal cells is consideiubly diminished in size, and the spheno-palatine foramen 
completely covered in. 

In the middle meatus, the opening of the infundibulum is ]>artially hidden by a 
})rojecting fold of mucous membrane, and the orifice of the antrum is contracted to a 
small circular aperture, mu(;h narrower than in the skeleton. 

In the inferior meatus, the orifice of the nasal duct is partially hidden by either 
a single or double valvular mucous fold, and the anterior palatine canal either 
completely closed in, or a tubular cul^de sac of mucous lueinbrane is continued a 
short distance into it. 

In the roof, the opening loading to the sphenoidal sinus is narrowed, and the 
apertures in the cribi*ifurm plate of the ethmoid completely closed in. 

The arteries of the nasal foss(e are the anterior and posterior ethmoidal, from the 
ophthalmic, whicli supply the ethmoidal cells, frontal sinuses, and roof of the nose ; the 

spheno-palatine, from the internal 
318. - -Nerves of Septiun of Nose. Right Side. maxillary, which supplies the mu- 
cous membrane cove*ring the spongy 
l)ones, the meatuses and septum ; 
and the alveolar branch of the in- 
ternal maxillary, which supplies 
the lining membrane of the antrum. 
Tlie ramifications* of these vessels 
form a close, plexiform network, 
beneath and in the substance of the 
mucous membrane. 

The veins of the nasal fossre form 
a close network beneath the mu- 
cous membrane. They pass, s< 5 me 
with the veins accompanying the 
spheno-jialatine artery, through the 
spJieno palatine foi’amen; and others, 
through the alveolar branch, joiA 
the facial vein ; some accompany the 
ethmoidal arteiies, and terminate in the ophthalmic vein ; and, lastly, a few com- 
municate with the veins in the interior of the skull, through the foramina in the 
cribriform plate of the ethmoid bone, and the foramen crocum. 

* A.n interesting speculation has been suggested by Dr. W. Ogle (Afce?.-C/wV. Trans., voL 
liiL 277) as to the possible connection between the presence and abundance of this pigment 
and the perfection of the sense of smell. 
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The nerves are, the olfactory, the nasal brancji of the ophthalmip^ ^laments from 
the anterior dental branch of the superior maxillary, the Vidian, i^uso-palatinef, 
descending anterior palatine, and nasal branches of Meokel’s ganglion. 

Tlie (d/actt)t7/^ the special nerve of the sense of smell, is distributed over the 
upf)er third of the septum, and over the surface of the superior and middle spongy 
bones. 

The rmsal branch of fAe distribi^tes filaments to the iipper and ante- 

rioi* part of tlie septum, and outer wall of the nasal 4*ossa3. : 

Filamentg from the anterior dental branch of the s^^erior maxillary supply the 
inferior m(‘atus and infe.rior turbinated bone. i 

The Vidian nerve supplies the upj^er and back part of the septum, and siipeinor 
spongy bone \ and the iipjier anterior nasal branches from the s|)hono-palatine 
ganglion, have a similar distribution, ' 

The nam-*jmlatvne. nerve supplies the middle of the septum. 

The lanjer, or anterior nerve^ supplies the middle and lower spongy 

bones. 

The Eye. 

The eyeball is eontfiined in the cavity of the orbit. In this situation it is 
securely protected from injuiy, whilst its position is such as to ensure the most 
extensive range of sight. It is acted iij^on by numerous muscles, by which it is 
Cfipable of being directed to any pait, supplied by vessels and nerves, and is 
ad<Htionally protected in front by several appendages, such as the eyebrow, eye- 
lids, etc. 

The eyeball is imbedded in the fat of the orbit, but is surrounded by a thin 
membranous sac, which isolates it, so as to allow of free movement. This mem- 
branous sac is named the cajmule of Tenon ^ or tunica vaginalis ocidi. It may be 
regai'iled as a distinct serous membrane, consisting of a parietal and visceral layer. 
The latter invests the posterior pait of tlie globe and is connected to it by very 
delicate connective tissue ; the former, (pariehil) lines the hollow in the fat in which 
the eyeba^ i4 imbedded. 13oth layers are lined on their free surfaces by flattened 
epithelial cells. Lyinpliatic vessels are said to open on these surfaces by stomata. 

The eyeball is spherical in form, having the segment of a smaller and more 
prominent sj)here engrafted upon its anterior part. It is from this circumstance 
that the antero postoiior diameter of the eyeball, which measures about an incli, 
exceeds the transverse diameter by about a line. The segment of the larger* 
sphere, whiqb forms about five-sixths of the globe, is opaejue and formed by the 
sclerotic, the tunic of protection to the eyeball^ the smaller sphere, whidi forms 
the remaining sijctli, is transparent,*' and formed by the cornea. The axes of the 
eyeballs are neai^ parallel, and do not con-espond* to the axes of the orbits, whidi 
are directed outwards. Tlie optic nerves follow the direction of the axes of the 
orbits, and enter ^ tlie eyeball a little to their inner or nasal side. The eyeball is 
composed of several investing tunics, and of fluid and solid refracting media, called 
humours. 

The tunics are three in number : — 

1. ’Sclerotic and Cornea. 

2. Choroid, Iris, and Ciliary Processes. 

3. Retina. 

The refracting media, or humours, are also three : — 

.ite, 

Aqtleous. Crystalline (lens) and Capsule. Vitreous. 

^ The sclerotic ancf cornea form the external tunic of Jbhe eyeball ; they are 
esseiitially fibrous in structure, the sclerotic being opaque,^ and forming the posterior 
five-sixths of the glote ; the cornea, which forms the remaining sixth, being trana- 

Sderotic (<ricXr;po5, hard) (fig. 319) has received its name from its extreme 
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density ^nd hardness ; it is a firm^ unyielding, fibrous membrane, serving to main- 
tain the/forn^of the globe. It is much thicker behind than in front. Its exteriml 
surface is of a white colour, quite smooth, except, at the points where the Recti and 
Obliqui( muscles are inserted into it, and covered, for part of ita^ extent, by the 
conjunctival membrane ; hence the whiteness and brilliancy of the front of the 
eyeball. Its ininer surface is stained of a brown colour, marked by grooves, in 
which are lodged the ciliary x^rves, and connected by an exceedingly fine cellular 
tissue with the /qu ter ^ surface of the choroid. Behind, it is pierced 

by the optic nerve a little jfco its inner or nasal side, and is continuous with ^the 
fibrous sheath of the nervdf '^hich is derived from the dura mater. At the pbint 
where the optic nerve passhs through the sclerotic, this membrane forms a tbiu.^ 
cribriform lamina (the lamirm crihrosa) ; the minute oriiices in this layer servo 
for the transmission of the liervoua filaments, and the fibrous septa dividing them 
from one another are contiinious with the membranous prcKiassos, whi(di separate 
the bundles of nerve-fibresi. One of these openings, hirg<i^i’ than the rest, oc‘cupies 
the centre of the lamella ; it is called the jjortis 02>ficus, and transmits the arteria 


319. — A Vertical Section of the Eyeball. (Enlarged.) 



numerous small aj>ertures for the. transmission of the ciliary vessels .and neiwes. 
In front, the sclerotic is continuous with the cornea by direct continuity of tissue, 
but the opaque sclerotic overlaps the cornea rather more on its outer than on its 
inner surface. 

Structure, The sclerotic is formed of white fibrous tissue intermixed with fine 
elastic fibres, and fusiform nucleated cells. These are aggregated into bundle^ 
which are arranged chiefly in a longitudinal direction. ,It yields gelatin on boiliti|^^ 
Its vessels ai*e not nuaSerous, the capillaries bein^ of small size, uniting at long and 
wide intervals. TheJbkistence of nerves in it is doubtful. 

The Cornea is^.thf" projecting transpar^^tit part of the exteimal tuxiic of the eye^ 
ball, and forms tHe anteiior sixth of the globe. It is not quite circular, being a 
little broader in the tHnsverse than in the‘ vertical direction, ‘Sn consequence 
sclerotic overlapping tiie margin above* and b^loMP. It ^is convex anteriorij^Ptend 
projects forwards from the sclerotic in the same manner that a watch*^j |0 does 
from its case. Its degree of curvature varies in different indiaiduals, a^lf in, the 
same individual at difiarent periods pf life, it being more prominent in ynititb than 
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in advanced life, wlien it Ijecomes flattened. The cornea is dense and of uniform 
thickness throughout ; its posterior surface is perfectly circular in Outline, and 
exceeds the anterior sui'face slightly in extent, from the latter being ovei‘lapped by 
the sclerotic. ^ . 

Str ucture, The corneti consists of four layers : namely, of q. thick central fibrous 
structure, the cornea prop^^r \ in front of this is the conjunctiva j behind, the posterior 
elastic lamina, covered by the lining membmne of the anterior chamber of the eye- 
ball. The name of membrane of Descemet or Demours is given to this posterior 
elastic lamina and its epithelial coating. 

The jtroper siihstnnce of the cornea is fibrous, tough, unyielding, perfectly trans- 
parent, and continuous with the sclerotic, with which it is in structure identical. 
It is composed of about sixty flattened lanielke, superimposed one on another. These 
lamellae are made up of ordinary fibrillar connective tissue, the fibres of which are 
directly continuous with the fibres of the sclerotic. The fibres of each lamella are 
for the most part parallel with each other ; those of alternating lamellse at right 
angles to each other. Fibres, however, frequently pass froip^ one lamella to the^ 
next. 

The corneal layers are connectec^ with each other by an interstitial cement 
substance, in which are spaces, Iho corneal spaces. The spaces are stellate in shape 
and have numerous oflscts, by which they communicate with other spaces. Each 
space contains a cell, the corneal corpuscle ^ which resembles inform the space in which 
it is contained, but does not entirely fill it. 

Immediately beneath the conjunctival epithelium, the cornea proper presents 
certain characteristic differences, which have led some anatomists to regard it as a 
distinct membrane, and it has been named by Bowman the ^anterior elastic lamina. 
It differs, however, from the true elastic lamina or membrane of Descemet in many 
essential particulars, presenting evidence of fibrillar structure and not having the 
same tendency to curl inwards, or to itndergo fracture, when detached from the other 
layers of the corneji. It consists of exti'emely closely* interwoven fibrils, similar to 
those found in the rest of the cornea proper, but contains no corneal corpuscles. It 
seems ther*efore more proper to regard it as a part of the proper tissue of the cornea.* 

The posterior elastic lamina^ which covers the proper structure of the cornea 
behind presents no structure recognisable under the microscope. It consists of a 
hard, elastic, and perfectly transparent homogeneous membrane, of extx'eme thinness, 
which is not rendered opaqxie by either water, alcohol, or acids. It is very brittle, 
but its most remaikable property is its extreme elasticity, and the tendency which it 
presents to curl up, or roll upon itself, with the attached surface innermost, when 
separate from the proper substance of the cornea. Its use appears to be (as suggested 
by Dr. Jacob), ‘ to preserve the requhdte permanent correct curvature of the fiaccid 
eprnea proper.’ 

The conjunctival epithelinniy which covers the front of the cornea proper, consists 
of sevei’al layers of epithelial cells. The lowermost cells are columnar : then fpllow 
two or three layers of polyhedral cells, some of which present ridges and furrows, 
similar to those found in the cuticle. Lastly, there are three or four layers of scaly 
epithelium, with flattened nuclei. 

rThe epithelial lining of the aqueous chamber covers the posterior surface of the 
posterior elastic lamina. It consists of a single layer of polygonal transparent 
nucleated cells, similar to those found lining otter serous cavities. 

Arteries and Jl'erves, The qornea is a non-vascular structure, the capillary 
vessels terminating in loops at its circumference. Lymphatic vessels have not as 
yet been demonstrated in it. The nerves are numerous, twenty-four to thirty-six in 
number (Kolliker) : forty to forty-five (Waldeyer and SUjniscb) ; they are derived 
from the ddiary neiVes, and enter the laminated tissue of the cornea. They 
ramify throughout its substance in a delicate network, and their terminal filaments 

* layer has been called by Reichert, the ^anterior limiting layer,’ a name which 
more applicable to it than that of anterior efastlc lamina. 
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have baan traced by Cohiiheiui through the pi*oper substance of the cornea into the 
deeper layers of the epithelium- 

DisBection, In order to separate the sclerotic and cornea, so as to expose the second tunic, 
^be eyeball should be immersed in a small vessel of water, A fold of the sclerotic near its 
antenor part having been pinched up, an operation not easily performed, from the extreme 
tension of the membrane, it.should be divided with a pair of blunt-pointed scisso]^. As soon 
as the choroid is exposed, tlie end of a blow-pipe should be introduced into the orifice, and a 
stmarn of air forced into it, so as to separate the slijcjlit cellular connection between the 
sclerotic and choroid. The sclerotic should now be divided around its entire circumference, 
and may be removed in separate portions. The front segment being then drawn forwards, 
the handle of the scalpel should be pressed gently against it at its connection with the iris, 
and these Ixjing separated, a quantity of perfectly transparent fluid will escape ; this is the 
aqueous humour. In the course of the dissection, the ciliary nerves may he seen lying in the 
loose cellular tissue between the choroid and sclerotic, or contained in delicate grooves on 
the inner surface of the latter membrane. 

Second Tunic. This is fotmied by the choroid behind,; the iris and ciliary pro- 
cesses in front; and by the ciliary ligament, and Ciliary muscle, at the jioint of 
junction of the scleibtic and cornea. 

320. — 'Die Clioroid and Iris. (Enlarge<l.) 



The choroid is the Viiscular and pigmentary tunic of the eyeball, investing the 
posterior five-sixths of the globe, and exionding as far forwards as the coimea; 
the ciliary processes being appendages of the choroid developed fioni its inner 
surface in front. The iris is the circular muscular septum, wliich bangs vertidally 
behind the cornea, presenting in its centre a large circular a|)erture, the pupil. 
The ciliary ligament and Ciliary muscle form the white ring observed at ,the 
point where the choroid and iiis join with each® other, and with the sclerotic and 
cornea. • , 

The Choroid is a thip, highly vascular membrane, of a dark brown or chocolate 
colour, which invests the posterior five-sixths of the central [ftirt of the globe« ;,It is 
pierced behind by the optic nerve, and terminates in front at the ciliary Ugai^nt, 
where it bends inwards, aiid forms on its inner surface a series of folds or p|aitings, 
the ciliary procalses. It is thicker behind than in front. Externally, it is 
by a fine cellular web {membrand fmea) with the inner surface of th^ sderi^ic- Its 
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inner niirface is smooth, atid lies in contact with the retina. The choroid- consists 
mainly of a dense Cfipillary plexus and of small arteries and veins, carrying the blood 
to and returning it from this plexKS. In consequence of these small arteries and 
veins being arranged'on the outer surface of the capillary network, it is customary 
to describ€5 the choroid as consisting of two layers ; the outermost composed of small 
arteries and veins, with pigment cells interspersed between them ; the innermost 
consisting of a capillary plexus.* 

The external layer consists, in part, of the larger branches of the short ciliary 
arteries which rim forwards between the veins before they bend downwards to 
terminate in the capillaries. This layer is formed, however, principally of veins, 
which arc named, ft^om their distribution, veme vorticosie. They converge to four or 
five ocpiidistant trunks, which pierce the siderotic midway between the margin of the 
cornea and the ontiance of tho optic nerve. Interspersed between the vessels are 
lodged dark star-shaped pigment-cells, tJie fibrous offsets from which, communicating 
with similar branchings fi^m neighbouring cells, form a delicate network or stixjina, 
which towards the inner surface of the choroid loses its pigmcntaiy character. On 



its outer surface tlie choroid is covered liy a layer of connective tivssuo, continuous 
with the lamina fusca, but vS(q)a-rable from it. ThJh lias been termed tho nmmhraiia 
supra choroiilea and is covered on its loxternal suriace with endotlielium (Schwalbe). 

^ The mternal layer consists of an exceedingly fine capillary plexus, formed by the 
short ciliary vessels, and is known as the tunica Huyschiana. 1’he network is close, 
and finer at the hinder jjart of the choroid than in front. About half an inch 
fiehind the cornea, its meshes become larger, and are continuous with those of the 
ciliary processes. On the inner surface of this layer is a very thin, structureless mem 
brane, called the Vitreous membrane ; it is closely connected with the stroma of the 
choj'oid and separates it from the pigmentory layers of the retina. 

The ciliary processes should now be examined. They* may he exposed, either by detaching 
the iris from its connection with the ciliary ligament, or by making a transverse section of 
the globe, and examining them from behind. 

The (Jiliary processes are formed by the plaiting and folding inwards of the layers 
of the choroid, at its anterior margin, and are received between corresponding foldings 
of the suspensory ligament of the lens, thus establishing atoommunication between 
the choroid and inner tunic of the eye. They are arranged in a circle, behind the 

• Formeriy the choroid was described as consisting of thr<?e layers : a third or pigmen- 
membrane being dgiscribed tw belonmng to the choroid. Now, however, this membrane, 
in consequence of the method of its development, is regarded as a part of the retina, and will 
be desenb^ with that structure. 
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iris, round the margin of the lens. They vary between sixty and eighty in number, 
lie side by side, and may be divided into large and small ; the latter, consisting of 
about one-third <Jf the entire number, are situated in the spaces between the former, 
but without regular alternation. The larger processes ai-e each about one-tenth of 
an inch in length, and hemispherical in shape, their jieriphery being attac;hed to the 
ciliary ligament, and continuous with the layers of the choroid : the opposite 
margin is free and rests upon the circumfei’encje of the lens. Their anterior surface 
is turned towards the back of the iris, with the circumference of which it is con- 
tinuous. The posterior surface is closely connected with the 8usj)ensory ligament of 
the lens. 

fStructinre. The ciliary processes are similar in structure to the choroid : the vessels 
are laiger, having chiefly a longitudinal direction. Externally, they arc covered with 
several layers of pigment-cells ; the component colls are small, rounded and full of 
pigment-granules. 

The Jrin {iris, a rainlmw) has received its name fregn its various coloure in 
different individuals. It is a thin, circular-shaped, contrrustile curtain, susjicnded in 
the aqueous humour behind the cornea, and in front of the lens, being perforated at 
the nasal side of its centre by a circular aperture, the 2 mpil, for the transmission of 



light. By its cmmmference it is intimately cosmecled with the choroid ; externally 
to this is the ciliary ligament, by which it is coinmcted t(j the sclerotic and ct)rnea 
its inner edge forms the margin of the pupil, its surfaces are flattened, and look for- 
wards and backwards, the anterior suiTacti tow.ards the cornea, the posterior towards 
the ciliary procefecs and lens. The circumierence of the iris is connected to the 
cornesi by a reticular structure denominated the lujamentum pectinntum irvlin. 
This reticular structui'e is derived from the membrane of Descomet, which at the 
margin of the cornea breaks up into fibres; some of which are continued into fche 
front of the iris, othei-s are connected with the fore-j)art of the choroid and sclerotic. 
Those fibres form a reticulated structure at the outer angle of the anterior chamber, 
the intervals between the fibres forming small cavernous spaces {the ejMwee of 
Fonttfua). These little recesses comnninicate witt a somewhat larger space in the 
substance of the sclerotic close to its junction with the cornea. This is the Canal of 
Schlemn, ov sinm circidarls iridis and according to Schwalbe and Waldeyer is » 
lymph canal, but according to the more recent investigatiom^of Leber is a venous 
sinus. The anterior surface of the iris is variously coloured in different individuals, 
and marked by lines which converge towards the pupil. The posterior suiftce is of 
a deep purple tint, from being covered by dark pigment ; it is hence named twea, from 
its eesemblance in colour to a ripe grape. 
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Structure. The iris is comjwsed of the following structures : — 

r . In front is a layer of j)olyhedral cells on a delicatehya line basement-membrane. 
This layer is continuous with the ^membrane of Descemet, and iA men with dai*k 
coloured irides the cells contain pigment-granules. 

2. Stroma. The stroma consists of fibres and colls. The former ixre made up of 
tine delictite bundles of fibrous tissue of which some few fibres have a circular direc- 
tion at the circmmference of the iris : but the chief mass consists of fibres radiating 
towards the pupil. Thoj^form by their interlacement, a delicate mesh, in which the 
vessels and nerves are contained. Interspersed between the bundles of connective 
tissue are numerous branched cells with fine prbeesses. Many of them in dark eyes 
contain pigment-granules, but in the blue eyes they are unpigmented. 

3. The mnscnlar fibre is involuntary, and consists of circular and radiating fibres. 
The circular fibres (sphincter of the pupil) „ surround the margin of the pupil on the 
posterior suiface of the iris, like a sphincter, forming a nariow band, about one- 
thirtieth of an inch in width ; those near the frtie margin lieing closely aggregated ; 
those more external somewhat separated, and forming less complete circles. The 
radiating fibres (dilator of the pupil) converge from the circumference towards the 
centre, and Idend with the cii culiu* fibres ncjir the margin of the pupil. 

4. rifjment. The situation of the pigment-cells diffei-s in different ii’ides. In the 
various shades of blue eyes, the only pigment-cells are several layers of small round 
or j)olyliedral cells, filled with dark pigment, situated on the posterior suiface of 
the iris and continuous with the pigmentary covering of the ciliary processes. The 
colour of the e^^e in these individuals is due to this colouring matter showing more or 
less through the texture of the iris. In th,c albino, even tl)is pigment is absent. Jn 
the grey, bi*own, and black eye, there are, as mentioned above, pigment-granules to 
be found in the cells of the str’oma and in the epithelioid layer on tlie front of the iris, 
to whicli the colour of the eye is due. 

The arteries pf the iris are derived from the long and anterior ciliary, and from 
the vessxds of the ciliary processes (seo p. 357). 

The nerves 0/ the iris arc derived from the ciliary branches of the lenticular 
ganglion and the long ciliary from the nasal branch of^tlie ophthalmic division of the 
fifth. After reaching the iris in the manner described above (page 5 12) they form 
a plexus around the attached margin of the iris; •from this are derived non-medul- 
lated fibres which ter minate in the circular and radiating innscular fibres. Their 
exact mode of termination lias not been ascertained. Other fibres from the plexus 
terminate in a network on the anterior surface of the iris. The fibres derived from 
the motor root of the lenticular ganglion (third nerve) sii])ply the circular fibres, while 
those derived from the sympathetic sa|)ply the radiating fibres. 

Membrami pvpUlaris. In the faiQiSy the pupil is closed by a delic^iie, transparent , 
vascular membrane, the membrana jyufnllaris, which divides the space in whi(!h the 
iris is Busi>ended into two distinct chambers. This rnembiane contains numei*ous 
minute vessels continued from the margin of the iris to those on the front part of 
the capsule of the lens. These vessels have a loojied arrangement, converging towards 
each other without anastoiyising. Between the seventh and eighth month the mem- 
brane begins to disappear, by its gradual absorption from the centre towards the 
cir^uimfei*ence, and at birth only a few fragments remain. It is said sometimes to 
rei^ain permanent and produce blindness. 

The Ciliary muscle (Bowman) consists of unstriped fibres : it forms a greyish, 
semitmnspai’ent, circular band, about one-eighth of an inch broad, on the outer sur- 
face of the fore part of the choroid. It is thickest in front, and gradually liecomevS 
thinner liehind. It consists of two sets of fibres, radiating and circular. The former, 
much the more numerous, arise at the point of junction of the cpmea and sclerotic, 
and passing backwordcr, are attached to the choi‘oid opposite to the ciliary processes. 
The circular fibres are internal to the I’adiating ones and to some exti^t unconnected 
with them and have a circular course around the insertions of the iris. They are 
sometimes called the ring muscle ' of Muller, and were formerly described as the ciliary 
The Ciliary muscle is admitted to be the chief agent in accommodation, i.e. 
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in adjusting the eye to the vision of near objects. Mr. Bowman believed that this 
was effected by its compressing the vitreous body and so causing the lens to advance ; 
but the view which now prevails is that the cohtraction of the muscle, by drawing 
on the ciliary processes, compresses the lens, increasing the curvature of its anterior 
surface, and causing the iris to advance. The pupil is at the same time slightly 
contracted.* 

The Retina may be exposed by carefully removing the choroid from its external 
surface. It is a delicate nervous membrane, upon the surface of which the images 
of external objects are received. Its outer surface is in contact with the choroid; 
its inner surface with the vitreous body. Behind, it is continuous with the optic 
nerve; it gradually diminishes in thickness from behind forwards; and, in front, 
extends nearly as far forwards as the ciliary ligament, where it terminates by a 
jagged margin, the ora aerrata. It is soft, and semi-transparent, in the fresh state ; 
but soon becomes clouded, opaque, and of a pinkish tint. Exactly in the centre 
of the posterior part of the retina, and at a point corresponding to the axis of the 
eye, in which the sense of vision is most perfect, is a round, elevated, yellowish 
spot, called, after its discoverer, the yeXlo^o appt^v lirnhna hiteua (macula lutea) of 
Sommerring ; having a central depression at its summit, the fovea centralis. The 


323. — The Arteria Centralis Retinfc, Yellctw Spot, etc., 
the anterior ^alf of tlie Eyeball being removed. (Enlarged.) 



retina in the situation of the fovoii central ivS is exceedingly thin ; so much so, that 
the dark colour of the choroid is distincjtly seen through it ; so that it presents more 
the appearance of a foramen, and hence the name ‘ foramen of Sommerring * at first 
given to it. It exists only in man, the quadrumana, and some saurian rej^tiles. 
About one-tenth of an inch to the inner side of the yellow spot, is the point of 
entrance of the optic nerve ; the arteria centralis retinm piercing its centre. This is 
the only part of the surface of the retina from which the power of vision is absent. 

Structure, The retina is an exceedingly complex structure, and when examined 
microscopically by means of sections made perpendicularly to its surface is foundT to 
consist of ten layers, which are named from within outwards, as follows ; — 

1. Membrana limitans interna. 

2. Fibrous layer, consisting of neiwe-fibres. 

3. Vesicular layer, consisting of nerve-cells, 

4. Inner molecular, or granular, layer. 

5. Inner nuclear layer. 

6. Outer molecular, or granular, layer. 


* See explanation and diagram in Power^s ^ Illustrations of some of the Pnncipd DkeaBea 
of the Eye,’ p. 590. 
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7. Outer nuclear layer. 

8. Membrana limitans externa. 

9. Layer <tf rods and cones. Jacob’s membrnne. 

10. Pigmentary layer. 

1. The memhrana limitans intermi is the most internal layer of the retina, and 
is in contact with the hyaloid membrane of the vitreous humour It is derived from 
the supj>orting framework of the retina, with which tissue it will be described. 

2. The fibrous layer is made up ^of nerve-fibres, the direct continuation of the 
fibres of the optic nerve. This nerve therefore passes through all the other layers of 
the retina, oxciept the one previously mentioned, to I’each its destination in the fibrous 
layer. As the nerve passes through the lamina cribrosa of the sclerotic coat, the 
fibres of which it is composed, lay aside their medullary sheaths and are continued 
onwards, through the choroid and retina, as simple axis-cylinders. When these 
non-medu Hated fibres reach the internal surface of the retina they radiate from their 
point of entrance over the surface of the retina, grouped in bundles, and in many 
places, acciording to Mit*lie], arranged in plexuses. The layer is thickest at the optic 
nerve entram^e and gradually dimftiishes in thickness towards the ora serrata. 



Vertical Boctioiifi of tlio Invnan rf3tina. Fig. 324, half an inch from thi! entrance' of tlio optic norve. Fiff. 325 
close to the latter. 1. Lay<?r (»f rfwls ami cones {coltimmir irtyrr), iMjiiniiod nriti(?rneath by meinJbrami limitans externa . 
2. External granular laytT. 3. Intergranular layer. 4. Internal gninular layer, 5. Molecular layer. 6. Layer of 
the ganglion-cells. 7. Expansion o£ optic libros. 8. Suistcntcioular fibres o£ MUllcr. 9. Their attachment to the 
membrana limitans Interna. ,, 

^ 3. The vesicula^r lawyer consists of a single layer of large ganglion cells; except 
in the macula lut^a, v^here there are several layers. The cells are somewhat flask- 
shaped ; their rounded internal margin resting on the preceding layer and sending 
olf a single process, which* is prolonged into the fibrous layer and is believed to lie 
continuous with a nerve-fibre. From the opposite extremity of the. cell one or more 
thicker processes extend into the inner molecular layer, where they divide dichoto- 
mously and become lost in its reticulum, or, according to some, pass through this layer 
to reach the inner nuclear layer. 

4. The inner molecular layer consists of a stratum of granular-looking substance, 
from which circumstance it is sometimes called the Vinner granular’ layer. It is 
made up of a dense reticulum of minute fibrils, intermingled with the fine processes 
the gwglion o^lls and also pmcesses derived from certain cells contained in the 
next layer, immediately to be described. No direct connection between these 
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sets of pro<;esses has yet been demonstrated, but it is considered probable that they 
do communicate, and that there is therefore a dire(?t connection between tlie ganglion 
cells of the vesicular layer and the nuclear cells 6f the inner nuclear layer. Within 
the reticulum formed by these fibrils minute clear granules, of unknown nature, are 
imbedded. 

5. The inner nuchar hii/er is made up of nuclear bodies, of which thei’e are three 
different kinds, (i.) A large number of oval nuclei, which are commonly regarded 
as bipolar nerve-cells, and are much more numerous than either of the other kind. 
They consist of a large oval nuclear body jdaced vertically to the surface, containing 
a distinct nucleolus : they are surrounded by a small amount of profx^plasm, which 
is prolonged into two })rocesses, one of these passes inwards into the inner molecular 
layer, is varicose in appearance and, as stated above, is belit^ved to be continuous with 
the processes of the ganglion cells. The other process passes outwards, into the outer 
molecular layer and tliero bifurcates. According to some ol)s(a‘vers the divisions 
thus formed communicate with the rod and cone fibres (Merkel). (2.) At the inner- 
most part of this inner nuclear layer, is a stratum of cells, which aic not branched. 
(3.) Some few cells are also found in this layer, connected with the fibres of Miiller, 
and will be described with those structures. 

6. The outer* molecultir hu/er is much thinner than this inner molecular layer ; 
but, like it, consists of a dense network of iiiinujbe fibr*ils and presents tlie same 
granular appearance. It Miffers, however, from the inner inolceiilar layer in con- 
taining branched stellate colls, the j)rocesses of which are extremely fine and exhibit 
varicosities, like nerve-fibrils. They are -ihertforo considered by 8chultze to bo gan- 
glion (rells. 

7. The outer n/uclear lutfer. Like the inner nucloar layer this layer contains 
sev(‘ral st rata of clea-r oval nuclear bodic‘S ; they are of two kinds, and on account 
^f their being respectively connected with the rods and cones of Jacob’s membrane, 
are named rod-granules and cone-gram des. The rod-granules are much the inoi*e 
mimei*ous and are placed at different levels thr'oughout the layer. They present a 
jieculiar cioss* striped apjioaraiice and have prolonged from either extri^mity a fine 
l)i*ocess : the outei’most is (jontiiiuous with a single rod of Jacob’s membi»ane ; the 
inner’most passes inwards towards the outer molecular layer and terminates in an 
tailarged extremity, from which are given ofi' a number of minute fibrils, which enter 
the outer molecular layer. In its course it i)reseiits numerous varicosities. The cott^e 
gramdes^ fewer in number than tlie rod granules, are placed close to the membrana 
limitans externa and are closely connected with the cones of Jacob’s membrane. They 
do not present any cross-striping, but contain a pyriform nucleus, which»almost com- 
pletely fills the cell. From their iTjuer extremity a thick jirocess passes inwards to 
th(^ outer molecular layer ; where, like the pim^esses of the rod-cells, it terminates in 
an enlai’gement, from which are given off numerous fine fibrils, which enter the outer 
molecular layer. 

8. The 'memhra.na limitans externa. This layer, like the membrana limitans 
inieina, is derived fi*om the fibres of Muller, with which structures it will be 
dosciibed. 

9. JacoFs memhrane {Bacillary layer). The elements which compose this layer 
are of two kinds, rods and cones, the former being much more numerous than “She 
latter. The rods ai e solid, of nearly uniform size, and arranged perpendiculaily to the 
suiface. Each rod consists of two portions, an outer afid inner, which are joined 
together by a cement-substance and are of about# equal length. They differ from 
•each other as regards refraction and in their beliaviour with colouring reagents, the 
inner portion becoming stained by carmine, iodine, &c,, the outer portion remaining 
unstained. The outer portion of each rod is marked by transverse strisa and is made 
up of a number of thin discs superimposed on one another. It also exhibits faint 
longitudinal markings. The inner portion of each rod, at its inner extremity where 
it is joined to the processes of the rod granules, is indistinctly granular ; at its outer 
extremity it presents a fine longitudinal striation, being composed of fine, 
highly refracting fibrils. 
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The cows are conical or* flask-shaped, their broad ends resting upon the membrana 
llmitans externa, the narrow pointed extremity being turned to the choroid. Like 
the rods,^ they are made up of tv^o portions, outer and inner; the outer portion 
being a short conical process, which, like the outer segment of the rods^ presents 
tmnsverse strias. The inner portion resembles the inner portion of the rods in 
structure, presenting an outer striated and an inner granular appearance; but 
differs from it in size, being bulged out laterally and presenting a flask shape. 

10 . Tlie pigmentary layer. The most external layer of the retina and formerly 
regarded as a part of the choroid, consists of a single layer of hexagonal epithelium 
cells, loaded with pigment granules. 


Connective tissue framework of the Re- 
tina. Almost all these layers of the retina 
aie connected together by a sort of sup- 
porting connective tissue, whi(;h has been 
named the Jihren of Muller^ or radiating 
fbres, from which the membrana limitans 
interna et externa are derived. These 
fibres are found stretched lictween the two 
limiting layers, ‘ as columns between a 
floor and a ceiling ' and passing through all 
the nervous laycu’s, ex^'ejjt Ja(;ob*s mem- 
brane. They commence on the inner sur- 
face of the retina l)y a conical base, the 
edges of the bases of adjoining fibres being 
united and thus forming a boundary line, 
which is the membrana limibins interna. 
As they pass through the various layers, 
they present a roughness of their surface, 
as if from a number of membranous pro- 
cesses abruptly broken off. By these tliey 
are continuous witli the reticulum of the 
inner and outer molecular layer and with 
a sponge-like stroma, in which the nuclei 
of the inner nuclear layers are embedded. 
In the inner nuclear layer e;ich fibre of 
Miiller presents a clear oval nucleus, referred 
to above, which is sometimes situated at 
the side of, sometimes altogether within the 
fibre. In the outer nuclear layer tPie fibre 
breaks up into fine lamellae, winch form a 
fenestrated or sponge- like tissue, in which 
the rod and cone granules are enclosed, 
and at the outer border of this layer these 
lamelloB unite along a definite line, forming 
the membrana limitans externa. 

• Macula lutea and fovea centralis. 
The structure of the retina at the yellow 


326. — The Layers of the Ketina 
(diagrammatic.) After Schultze. 



a. Mfiiibriina limitans intorna. ft. Fibrous layer. 
c. Vesicolar layer, d. Inner mol(.*cular layer, e. Inner 
nuclear layer. /. Outer molecular layer, f/. Outi‘r 
nucT(^Hr layer, ft. Membrana limitaiiM externa. /. 
.laoob’s membrane. A'. Pigmentary layer. Z. Fibre 
of M Uller. 


spot presents some modifications. In the macula lutea (i) the nerve- fibres are 
wanting os a continuous layer ;<,(2) the vesicular layer consists of several strata of 
cells, instead of a single layer; (3) in Jacob’s membrane there are no rods, but 
only cones, and these are longer and narrower than in other parts ; and (4) in the 
outer nuclear layer Jbhere are only cone-fibres which ai*e very long and arranged in 
curved lines. At the fovea centralis the only parts which exist are the cones of 
J aoob’s membrane ; the outer nuclear layer, the cone fibres of which are almost 
horizontal in direction ; and an exceedingly thin inner granular layer. The colour of 
the spot seems to imbue all the layers except Jacob’s membrane; it is of a rich. 


I 



THE EYE. 


597 


yellow, deepast towards the centre, and does not appear to consist of pigment-cells, 
but simply a staining of the constitiient parts. 

At the ora serrata the layers of the retina for the most part terminate abruptly, 
and the ^i^iating fibres of Muller, covei'ed by the pigmentary layer, can be traced 
forwards, as the pars ciliarisy to the iiis. The fibres of Miiller here i>resent the 
appearance of columnar epithelial cells, aiTanged in a single stratum. 

The arteria centralis retinob and its accompanying vein pierce the optic nerve, 
and enter the globe of the eye through the porus opticus. It immediately divides 
intp four or five bxnnches, Avhich at first run between the hyaloid membmne and the 
nervous layer ; but they soon enter the latter membrane, and pass forwards, dividing 
dicliotomously. From these branches a minute capillary plexus is given off, which 
does not extend beyond the inner nuclear layer. 

Humours of the Eye. 

» • 

Tlie aqueous humour completely fills the anteiior and posterior chambers of 
the eyeball. It is small in quantity (scarcely exceeding, according to Petit, four or 
five grains in weight), has an alkaline reaction, iix composition is little more than 
water, less than one-fiftieth of its weight being solid matter, chiefly chloride of 
sodium. 

The anicrior chamher is the space bounded in front by the cornt^a ; behind, by 
the front of the iris. The posterior chamber was the name formerly given to a 
space which was believed to exist between the iris in front and the capsule of the 
lens, its suspensory ligament and the ciliary processes, behind. It is now known that 
the posterior surface of the ills is in immediate contact with the lens thi'oughout the 
•greatest part of its extent. The only space which remains, to represent the posterioi* 
cliamber, is a narrow chink between the peripheral part of the iris, the suspensory 
ligament and the ciliary processes. 

In the adult, these two chamters. communicate through the pupil; but in the 
fmtus in the seventh montli, when the pupil is closed by the membrana pupillaris, 
the two chambtu’S are quite separate. 


Vitreous Body. 

The vitreous body forms about four-fifths of the entire globe. It fills the conca- 
vity of the retina, and is hollowed in front for the reception of the lens and its cap- 
sule. It is perfectly transparent, of the consistence of thin jolly, and cqiusists of ^an 
albuminous fluid endosed in a delicate ti-ansparent membrane, the hyaloid. This 
membrane invests the outer surface of the vitieftus body ; it is intimately connected 
in front with the suspensory ligament of the lens ; and is continued into the back 
part of the capsule of the lens. It has been supposed, by Hannover, that from its 
inner surface numerous thin lamella; are prolonged inwards in a radiating manner, 
forming spaces in which the fluid is contained. In the adult, these lamella; cannot 
be detected even after careful microscopic examination ; but in the foetus a peculiar 
fibrous texture prevades the mass, the fibres joining at numerous points, and pre- 
senting minute nuclear granules at their point of junction. In the centre of the 
vitreous humour, running from the position of the entrance of tlie optic nerve on the 
retina to the posterior surface of the lens is a canal, filled%with fluid and lined by a 
prolongation of the hyaloid membrane. This is the ^aiud of Stilling. It must not be 
confounded^ with the canal in the embryonic vitreous humour which conveys the 
minute artery from the central artery of the retinsi to the back of the lens. The 
fluid from the vitreous body resembles nearly pure water ; it contains, however, some 
Salts, and a little albumen. * 

The hyaloid membrane encloses the whole of the vitreous humour, except its 
anterior surface, which is hollowed out for the reception of the lens ; it passes from 
the margin of this surfaeje to the margin of the lens, forming the suspensory ligament, 
It is a delicate structureless membrane, except where it forms the suspensory 
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wliore it contains longitudinal elastic fibres. .Immediately l>enGath the 
hyaloid meinVjrane are found small, granular nucleated cells, which are said to bo 
j>OB8eHsed of amoeboid movements. » 

In the fffitusy the centre of the vitreous humour presents a tubular canal, 
through which a minute artery passes along tlie vitreous body to the capsule of 
the lens. In the adult, no vessels jKMietrate its substance; so that its nutrition 
must carried on l)y the vessi^ls of the retina and ciliary processes, situated upon its 
t»xterior. 

CuVSTAl.LTNE l^ENS AND ITS CaPSULE. 


The crystalline lens, enclosi^d in its capsule, is situated immediately behind the 
pu}>il, in front of the vitreous body, and surrounded by the ciliary processes, which 
slightly overlap its margin. 

Tlie capti'uh of ih<i is a transparent, highly elastic^ and lirittle membrane, 
wliicb closely suri-oiinds *ihe lens. It i*€\sts, behind, in a depj-ession in the foie part 
of tlie viti'eous body ; in front, it is in contact with the frei^ border of the iris, this 
lattor receding from it at tlie circumference, thus forming the jiosterior chamlKu* of 
the eye ; and it is i(itained in its jiasition chiefly by the susi^eTisory ligament of the 
lens. The caJ)suh^ is much thickta- in fi-ont than behind, structureless in tc^xturc ; 
and wlum ruptured, the edges roll up with the outer surfacij innermost, like the 
elastics lamina of the corruia. The anterior surface of the lens is connected to the 
inner surfaces of the c%apsule by a single layer of transparent, polygonal, imcleatt^d 
colls. These, after death, absorb moisture fi-om the fluids of the eye; and, breaking 
down, form tlie iUpior Monjagni. There is no epithidium on the posterior sui*fa(;c. 

In the fmtus, a small branch fi’om the ai*toria centralis retinae runs forwards, as 
already mentioned, through the vitreous humour to tlio posterior part of the capsule 
of tlie lens, where its brancdies radiate and form a jilexifonn network, v liich covers 
its surface, and they are contiiinous round the iiiai-gin of the capsule with the vessi^ls 
of the pupillary membrane, and witli those of the iris, lii tht‘ adult, no vessels enter 
its substance. 

The hmfi is a trans})arent., doublt^-convcx body, the convexity being gieattn* on tlu^ 
posterior tlian on the aiittunor surface. It measures about a third of an incli in the 
transverse diameter, and about oned on rth in tlieantcro-posterior. It consists of con- 
centric layers, of whicli the external in the fresh state are soft and easily detached ; 
those l)en(‘ath aie firmer, the central ones forming a hardened nucleus. These 
lamiim^ ai’O best demonstrated by boiling, or immersion in alcohol. The same reagents 
dc»monstrato that the lens consists of three triangular s(»gments, the sharp edges of 
which are directed towaids the centre, the bases towards the circumference. The 
laniinic consist of minute parallel fibres which are 

hexagonal prisms, the edges being dentatod, and 327. The Crystalline Lens, 

the dentations fitting accurately into each other ; hardened and divided, 

tlieir bi'eadth is about >i]>\>oth of an inch. They (Enlarged.) 


run from the sutures or lines of junction of the 
triangular segments on the one surface to the 
pcripheiy of the lens, and curving round its 
margin they terminate at the line of junction of 
the segments on the other. No fibres pass from 
pole to pole, but they ai e' aiTanged in such a 
way that fibres which commence near the pole 
on the one aspect of the lens, that is to say, 
near the apex of the triangular segment, 



terminate near the peripheral extremity of the 

plane on the other, that is to say, near the base of the triangular segment and vice 


verad. * The fibres of tlie outer layers of the lens each contain a nucleus which 


together form a layer (nuclear layer) on the surface of the lens, most distinct towards 


its ciimunference. The meridians, or lines of junction of the three segments, are com- 
]po8ed of an amorphous granular substancse which sometimes becomes opagpe, when 
the lines are seen forming a distinct star on the lens. 
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The changes jyrodnced in the hns by age^ are the following : — 

In the foitus, its form is nearly splierical, its colour of a slightly reddish tint, it is 
not perfectly transparent, and is so soft as to l)rt^ak down readily on the slightest 
pressiii*e; 

In the adult the posterior surface is more convex tlian the anterior ; it is colour- 
less, transparent, and firm in texture. 

In old age it becomes flattened on both surfaces, slightly opaque, of an amber 
tint, and increases in density. 

The siispe/iisory ligaiuent of the lens is a thin, transparent, membranous structui*e, 
placed between the vitreous body and the ciliary processes of the choi-oid ; it connects 
the anterior margin of the viti*eous humour with the antei*ior surface of the lens 
near its circumference. It assists in retaining the lens in its position. Its outer 
surface presents a number of folds or plaitings in which the corresponding folds of 
the ciliary processes are received. These plaitings are a-ri-anged round the lens in a 
radiiiting form, and are stained by the pigment of the cilitny processes. It is a part 
of the hyaloid membrane, which, as described above, is cofitinued forwards to the 
anterior part of the nuirgin of tlie lens. It is covered on its outer surface by the 
pars ciliaris, or connective tissue framework of the retina, prolonged forwards from 
tlio ora stirrata. That portion of this momlirane which intervenes betwe€3n the 
ciliary j^rocesses and the cjtpsule of the lens, forms pa,i-t of the boundary of the pos- 
terior cliaml)er of the eye. ^I^he posterior surface of tliis laj^er is turned towards the 
hyaloid membrane, being sej)aratcd from it at the circumference of the lens by a space 
called the canal of Petit. 

The canal of rvtit is above one-tenth of an inch wide. It is bounded in front by 
tlie suspensory ligament ; beliind by the vitreous humour, its base iK^ing formed by 
the capsule of the lens. When inflated with air, it is sacculateil at intcTvals, c^ing 
to tlie foldings on its anterior surface. 

The vessels of the globe of the eye are the short, long, and anterioi* culiary arteries, 
and the arteiia centralis letina?. 

The shio't ciliary arteries pierce the back part of the sclerotic, i*ound the entrance 
of the optic nerve, and divide into himiches wliich run j)arallcl with the axis of the 
eyeball : they are distributed to the inner layer of the choroid, and to the ciliary 
laocessos. 

The long ciliary arteries^ two in number, pierci^ the back part of the sclerotic, and 
run forward, hetwccjn that nuanbrane and the choroid, to the (filiary muscle, where 
they each divide into {in up 2 )er anA lower branch ; these anastomose, and form a 
vascular circle round tin; outer circumference of the iris ; from this circle branches 
are given oflT, Avhich unite, near the maigin of the ])upil, in a smaller vascular circle. 
These branches, in their course, supjjly the mn»<cular structure. 

The anterioi' ciliary arterieSy five or six in number, are bninches of the muscular 
and lachrymal branches of th(? oj)lithalmic. They pierce the eyeball, at the ante- 
lior part of the siderotic, immediately behind the margin of the cornea, and are 
distributed to the ciliary processes, some branches joining the greater vascular circle 
of the iris. 

The arteria centralis retinae has l)een already deseiibed. 

The veins y usually four in number, are formed mainly by brandies from the sur- 
face of the choroid. They jierfomte the sclerotic, midway between the cornea and 
the optic nerve, and end in the oi>hthalmic vein. 

The nerves of the eyeball {ire tlie optic, the long ciliary nerves from the nasal 
branch of the ophthalmic, and the short ciliary nerves from the ciliary ganglion. 

Apj^endages of the Eye. 

The appendages of the eye {tutarnina oculi)y include the eyebrows, the eyelids, 
the conjunctiva, and the laclirymal apparatus, viz. the lachrymal gland, the lachi^ymal 
sac, and the nasril duct. 

Tbe eyebrows {supercilia) are two arched eminences of integument, which sur- 
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mount the upper ciixjumference of the orbit on each side, and support numerous 
short, thick liairs, directed obliquely on the surface. In structure, the eyebrows 
oousist of thickened integument, connected l)eneath with the Orbiculaiis palpebrarum, 
Corrugator supercilii, and Occipito-frontalis muscles. These muscles serve, by their 
action on this part, to control to a certain extent the amount of light admitted into 
the eye. 

The eyelids {palj/ehrce) are two thin, movable folds, placed in front of the eye, 
protecting it from injury by their closure. The upper lid is the larger, and the more 
movable of the two, and is fumished with a separate elevator muscle, the Levator 
palj}ehrcB superioris. When the eyelids are opened, an elliptical space {fissura 
palj^hrarufii) is left Ijotween their margins, the angles of which correspond to the 
junction of tlie upper and lower lids, and are trilled caiithL 

The oifter ainthus is more acuito than the inner, and tlie lids liere lie in close 
contact with tlio globe : but the canthivs is prolonged for a short distance 

inwards, towards the nose,i,and tlie two lids arc sejiiii'ated l>y a triangulai- space, the 
Incus Icichrymalw. At the comiiiencemeiit of the laciis lachrymalis, on the margin 
of the eyelid, is a email conical elevatimi, the ktchryuial papilla^ or tubercle, the apex 
of which is pierced by a small orifice, the lachrymale^ the commencement 

of the lachrymal canal. 

fitruct%(,re of the eyelids, Tlie eyelids are composed of the following structures, 
taken in their order from without inwards : — 

Integument, areolar tissue, fibres of the Orbicularis muscle, tarsal cartilage and 
its ligament, Meibomian glands and conjunctiva. Tlie upper lid has, in addition, 
the aponeurosis of the Levator palpebrse. 

The inteynment is extiemely thin, and continuous at the margin of the lids with 
the cenjunctiva. 

The suhautaTieous areolar tissue is very lax and delicate, seldom contains any fat., 
and is extremely liable to serous infiltration. 

The fbres of the Orbicularis muscle^ where they cover the palpebrae, are thin, pale 
in colovir, and possess an involuntary action. 

The tarsal cartilages ai'e two thin elongated plates of dense connective tissue,* 
about an inch in length. They are placed one in each lid, contributing to their form 
and support. 

The superior^ the larger, is of a semilunar form, about one-third of an inch in 
bi’eadth at the centre, and becoming gradually narrowed at each extremity. Into 
the upper border of this cai'tilage the aponourosis of the Levator palpebrse is 
attached. 

The inferior hirsal cartilage, the smaller, is thinner, and of an elliptical form. 

The freCj or ciliary margin of the cartilages ds thick, and presents a perfectly 
straight edge. The attached or orbital margin is connected to the circumference of 
the orbit by the fibrous membrane of the lids. The outer angle of each cartilage is 
attached to the malar hone by the external palpebml or tarsal ligament. The inner 
angles of the tw'o cartilages terminate at the commencement of the lachrymalis, being 
fixed to the margins of the orbit by the tendo oculi. 

The tarsal ligament^ or fibrous membrane of the lids^ is a layer of fibrous mem- 
brane, beneath the Orbicularis, attached externally to the margin of the orbit, aixd 
internally to the orbital margin of the tarsal cartilage. It is thick and dense at the 
outer part of the orbit, but becomes thinner as it approaches the cartilages. This 
membrane serves to support the eyelids, and retains the tarsiil cartilages in their 
position. ' 

The Meibomian glands (fig. 328) ai'e situated upon the inner surface of the eye- 
lids, between ^the tarsjil Ciirtilages and conjunctiva, and may be distinctly seen 
thi\>agh ^the mucous me^.nbrane on everting the eyelids, presenting the appearance of 
parallel strings of pearls. They are about thirty in number in the upper cartilage, 
and somewhat fewer in the lower. They are embedded in grooves in the inner 

• Recent observations have proved tlmt the so-called * tarsal cartilages ’ do not contain 
anj cartilage cells, and that the name is a misnomer. 
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surface of the cartilages, and correspond in length with the breadth of each car- 
tilage; they are, consequently, longer in the upper than in the lower eyelid. 
Their ducts open on the free margin of the lids by minute foramina, which correspond 
in number to the follicles. These glands are a variety of the cutaneous sebaceous 
glands, each consisting of a single straight tube or follicle, having a caBcal termination, 
into which open a number of small secondary follicles. The tubes consist of basement 
membrane, covered by a layer of scaly epithelium ; the secondary follicles are lined 
by a layer of polyhedral cells, continuous with the cells of the tube. The remainder 
of the follicle is filled with large polyhedral cells, charged with fat. They are thus 
identical in structure with the sebaceous glands. The peculiar pai allel anungement of 
these glands side by side forms a smooth layer, adapted to the surface of the globe, 
over which they constantly glide. The use of their secretion is to piovent adhesion 
of the Jids. 

The eyelashes {cilia) are attached to the free edges of the eyelids ; they are short, 
thick, ctirved hairs, arranged in a double or triple row at the margin of the lids : 
those of the upper lid, more numerous and longer than the lower, curve upwards ; 
those of the lower lid curve downwards, so that they do not interlace in closing the lids. 

The conjunctiva is the tnucous membrane of the eye. It lines the inner surface 

328. — The Meiboraiau Glands, etc., seen from the Inner Surface 
of the Eyelids, 



of the eyelids, and is reflected over flie fore paili of the sclerotic and cornea. In each 
of these situations, its structui'e presents some peculiarities. 

The palpebral portion of the conjunctiva is thick, opaque, highly vascular, and 
covered with numerous papillae, which, in the disease called granular lids^ become 
greatly hypertrophied. At the margin of the lids, it becomes continuous with the 
lining membrane of the ducts of the Meibomian glands, and through the lachrymal 
canals, with the lining membrane of the lachrymal sac and nasal duct. At the 
outer angle of the upper lid, it may be traced along the lachrymal ducts into Jbhe 
lachrymal gland ; and at the inner angle of the eye, it forms a semilunar fold, the 
plica semilunaris. The folds formed by the reflection of the conjunctiva from the 
lids on to the eye are called the superior and inferior palpebral folds^ the former being 
the deeper of the two. Upon the sclerotic^ the conjunctiva is loosely connected to 
the globe : it becomes thinner, loses its papillary structure, is transpkrent, and only 
slightly vascular in health. Upon the cornea^ the conjunctiva is extremely thin and 
closely adherent, and no x^s^ls can be traced into it in tTie adult in a healthy 
state. In the foetus^ fine capillary loops extend, for some little distance forwards, 
into this membrane ; but in the adult j they pass only to the circumference of the 
cornea. The deeper parts of the palpebral conjunctiva present, according to Henle, a 
considerable proportion of lymphoid tissue. Lymphatics arise in the conjunctiva in 
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a dedicate zone around the cornea, from which the vessels run to the ocular con- 
junctiva. 

At the point of reflection of the conjunctiva from the lid on to the glolie of the 
eye, termed fornix conjunctivai, are a numlierof mucous glands, which are much 
convoluted. They are chiefly found in the upper lid. Other glands, analogous to 
lymphoid follich^s and culled by Henle ‘ trachoma glands * are found in the con- 
junctiva, and aecorc||l§tf to Stroineyer are chiefly situated near the inner canthus of 
the (^ye. Tliey were m^t described by Brush in liis description of Peyer*s Patches 
of tlie small intestines as ^identical stracturcs existing in the under eyelid of 
tlie ox.' 

The nei'ves in the conjunctiva arc niamerous and form rich plexuses. According 
to Krause they terminate in a peculiar form of tiictile corpuscle, which he terms 
‘ terminal bulb.' 

'Fhe carnvcula. lachrynifilis is a small, red<lisli, conical-shaped body, situated at 
tlie inner canthus of the eyt^, and tilling up the small triangular space in this situation, 
the lachrynmlls. It consists of a cluster of follickjs similar in structure to the 

Meibomian, covered with niu<*ous .membrane, and is the source of the whitish 
secretion which (constantly collects at the inner angle of the eye. A few slender hairs 
are attached to its surface. On the outei* side of the caruncula is a slight semilunar 
fold of mucous membrane, the concavity of whicih is directed towards the cornea; it 
is called tlie plica smiUnnaris, Miiller found smooth mu scular fibres in this fold, and 
in some of the domestic animals a thin plate of cai'tilage has been discov^ered. This 
struct ur(c is considered to be the rudiment of the third eyelid in birds, the memhrana 
•nictitans. 


^^I^BATUS. (Fig. 329.) 

Tlie lachrymal apparatus consists of the lachi ymal gland, which secretes the tears, 
and its excre tory ducts, which convey the fluid to the surface of the eye. This fluid 
is carried away by tlie lachrymal canals into the lachrymal sac, and along the nasal 
duct into the cavity of the nose. 


329. — The Lachrymal Apparatus, llighl Side. 



I The lachrymal gland is lodged in a depression at the enter angle of the orbit, on 
I the inner side of the exteimal angular process of the frontal bone. It is of an oval 
form, about the size and shape of an almond. Its upper convex surface is in contact 
with the periosteum of the oibit, to which it is connected by a few fibrous bands. Its 
^ under concave surface rests upon the conv^itj of the eyeball, and upon the Superior 
and External recti muscles. Its vessHs and nerves enter its posterior border, whilst 
its anterior margin is closely adh e rmit to th e bank jjart of the upper eyelid, and is 
inner surface, by a r^iS^on Q? the conjunctiva. The fore part of the 
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gland is separated from the rest by a slight (1epi*ossion ; hence it is soraetimes 
described as a separate lolie, csalled tlie palpebral portion of the gland. In structure 
and general appetirance the lachrymal resemble* the salivary glands (page 634). • Its 
ducts, about seven in numl)er, lun obliquely beneath the mucous membrane for a 
shmT 13 TsKnce 7 iSLd separaKhg^ro^ other, <^eir by a ^frios of mi nu t e o rifices 
on the upper and outer half of the conjunctiva, neai* its reflection on to the globe. 
These orifices are arranged in a row, so as to disperse tlie secretion over the surface 
of the membrane. 

The lach rymal canals commence at the minute orifices, pun cta hichrymadid f seen 
on the margin of tlio lids, at the outer extremity of the lacus lachrymalis. They 
coiTunencc on the summit of a slightly elevated pa])illa, the papilliJL lachrymalis^ and 
lead into minute canals, the caimUcully which proceed inwards to terminate in the 
lachrymal sac. I^lie superior canal, the smaller and longer of the two, at fii’st 
ascends, and then bends at an acute angle, and passes inwartls and downwards to the 
lachrymal sac. l^hc inferior canal at fii‘st descends, and flieii, abruptly changing its 
course, passes almost liorizontally inwanls. TJioy are di‘iise and clastic in sti'ucture 
and somewhat dilated at their angle. 

The lachr ymal sa c is the upper dilated extremity of the nasal duct, and i^ Jpdg®^^ 
in a_.deep groove formed l)y the lachjymal bone and nasal process of the superior 
Tt is oval in form, its upper extremity being closed in and rounded, 
whilst below it is continued into the nasal duct. It is covered by the Tensor taisi 
muscle and by a fibrous ex})ansioii derived fi*uin the tendo t)cu]i, which is attached to 
the ridge on the lachrymal bone. In structure it consists of a fibrous elastic coat, 
lined internally by juncous membrane: the latter being continuous, througli the 
canaliculi, with tlie mucous lining of the conjunctiva, and through the nasal duct 
with tlie pituitary membrane of the nose. 

The nasal duct is a membranous canal, about three-quarters of an inch in length, 
which extend s fr om the lower part of the lachrymal sac to the inferior nicjatus of the 
nose, where it terminates by a somewbat expanded orifice, provided with an imperfect 
valw, the valrie of J/asner, formed by the mucous nuuubrane. It is contained in an 
osseous cauill, formed by the superior maxillary, the laclirymal, and the infiTioi* tur- 
binated bones^ is narrower in the middle than at each extremity, and takes a direction 
(lownwmlls, backwards, and a little outwards. It is lined by mucous membrane, 
which is continuous below with tlie pituitary lining of the nose. In the canaliculi, 
this membrano is 2>rovi(led with scaly epithelium ; but in the lachrymal sac and nasal 
duct, tlie epithelium is ciliated, as iit the nose. 


^ The Eiy^. 

The organ of heai'ing has three parts : the external ear, the middle ear or tym- 
j)anum, and the internal ear or labyrinth. 

The external ear consists of an exi)anded portion named pinna or avriclp, and 
the auditory canal, or meatus. Tlie former servers to collect the vibrations of the 
air by which sound is produced, and the latter conducts those vibrations to the 
tymjianum. 

The or auricle (fig. 330), is formed by a layer of fibro-cartilage, corered 

with integument, and connected to the commencement of the auditory canal : it is 
of an ovoid form, its surface uneven, with its larger end directed upwards. Its outer 
surface is irregularly concave, directed slightl^j forwards, and presents numerous 
eminences and depressions which result from the foldings of its fibro-cartilaginous 
element. To each of these names have been assigned. Thus the external prominent 
lim of the auricle is called the helix. Another curved prominence parallel with, and 
in front of the helix, is called the antihelix ; this bifurcates above, so as to oncloso 
a triangular depression, the fossa of the antihslix. The narrow curved depression 
between the helix and antihelix is called the fossa of the helix {fossa innoniinata 
or scaphoidea) ; the antihelix describes a curve round a deep, capacious cavity, the 
concha, which is partially divided into two parts by the commencement ot the helix. 
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In front of the concha, and projecting backwards over the meatus, is a small 
pointed eminence, the tragus \ so called from its being generally covered on its 
under surface, with a tuft of hair, resembling a goat's beard. Opposite the tragus, 
and separated from it by a deep notch {iucisura intertragica\ is a small tubercle, the 
antitragus. Below this is the lohule^ composed of tough areolar and adipose tissue, 
wanting the firmness and elasticity of the rest of the pinna. 

Structure of the 'pinna. The pinna is composed of a thin plate of yellow fibro- 
cartilage, covered with integument, and connected to the surrounding parts by liga- 
ments, and a few muscular fibres. 

The integument is thin, closely adherent to the cartilage, and furnished with 
sebaceous glands, which are most numerous in the concha and scaphoid fossa. 

The cartilage of tlte pinna consists of one single piece ; it gives form to this part 
of the ear, and upon its surface are found all the eminences and depressions above 
described. It does not enttu’ into the construction of all paHs of the auricle; thus it 
does not form a constituentf pai*t of the lobule; it is deficient, also, between the tragus 
and beginning of the helix, the notch between them lieing filled up by dense fibrous 
tissue. At the front pai-t of the pinna, where the helix bonds upwards, is a small 
projection of cartilage, called the process of the helix. The (fartihige of the pinna pre- 
sents several intervals or fissures in its sub- 
stance, which paHially separate the different 
part/S. The fissure of the helix is a short 
vertical slit, situated fit the fore part of the 
}>inna, immediately behind a small conical 
jirojection of cartilage, opjiosite the first 
curve of the helix (process of the helix). 

Another fissure, the fissure of the tragus, is 
s(jen upon the anterior surface of the tragus. 

Tlie antihelix is divided below, by a deep 
fissure, into two parts : one part terminates 
by a [lointed, tfiil-like extremity {j^rocessus 
canflatus ) ; the other is continuous with the 
antitragus. The c^irtilage of the pinna is 
very jdiable, elastic, of a yellowish colour, 
and belongs to that form of cai tilage which 
is known under the njime of yellow fibro- 
cartilage. 

The Ugame.'his of the pinna consist of two 
sets : — T. Tliose connecting it to the side of 
the head. 2. Those connecting the vai-ious 
parts of its cartilage together. 

The former, the most important, are two in number, anterioi* and posterior. 
The anterior ligament extends from the process of the helix to the root of the 
zygoma. The posterior ligament passes from the posterior surface of the concha 
to the outer surfac^e of the iiMistoid pi^ocess of the temporal bone. A few fibres 
connect the titigus to the root of the zygoma. 

The li^ments connecting the various parts of the cartilage together are also 
two in number. Of these, one is a strong fibrous band, stretching across fi’om the 
tragus to the commencement cf the helix, completing the meatus in front, and partly 
encircling the boundary of the conc)ia ; the other extends between the concha and 
the processus caudatus. 

T^\xe muscles of the. pinna (fig. 331), like the ligaments, consist of two sets:' — 
I. Those which connect it with the side of the head, moving the pinna as a whole, 
viz., the Attollens, Attrahens, and Retrahens aurem (p. 209) ; and 2. the proper 
muscles of the pinna, which extend from one part of the auricle to another. These 
are, the 

Helicis mfgor. 

Helicis minor. 
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Tragicua. 

Antitragicus. 

Transvei*8us §-iiricul«e. 

Obliqmis auris. 

The M. Ilelicw major is a iiarro>Y vertical l>and of muscular fibres, situated upon 
the anterior margin of the helix. It arises, below, from the process of the helix, 
and is inserted into the anterior border of the helix, just where it is about to curve 
backwards. It is pretty constant in its existence. 

The M. Jlelicis minor is an oblique fiisciculus, attached to that part of the helix 
which commences from the bottom oi the concha. 

The Tragieus is a short, flattened band of muscular fibres situated upon the 
outer surface of the tragus, the direction of its fibres being vertical. 

The Antitragicns arises from the outer part of the antitragus : its fibres are in- 
serted into the processus caudatus of the helix. This muscle is usually very distinct. 

- The Tra^nsversus auriculcR is 

33i.^Tlie Muscles of the riiuia. placed on the cranial surface of the 

pinna. It consists of radiating fibres, 
paitly tendinous and partly muscu- 
lar, extending from the convexity of 
the concha to the prominence cor- 
responding with the groove of the 
helix. 

The Ohliq'il'ua auris (Todd) con- 
sists of a few fibres extending from 
the upper and back 2)art of the concha 
to the convexity immediately al>ove 
it. 

The arteries oj the yinna are the 
posterior auiicular, from the exter- 
nal carotid, the anterior auricular, 
from the temporal ; and an auricular 
branch from the occi]>ital artery. 

The veins accompany the corre- 
sponding arteries. 

The nerves are, the auricularis 
magnus, from the cervical plexus ; 
the postoi-ior auricuTar, from the 
facial ; the auricular branch of the 
pneumogastric ; and the auriculo- 
temporal branch of the inferior 
maxillary nerve. 

The Auditory Canal (fig. 332), 
{meatus auditorius externus), extends from the bottom of the concha to the mem- 
brana tympani. It is about an inch and a quarter in length, its direction is obliquely 
forwards and inwards, and it is slightly curved upon itself, so as to l>e higher the 
middle than at either extremity. It forms an oval cylindrical canal, the greatest 
diameter being in the vertical direction at the external, orifice, but, in the transverse 
direction, at the tympanic end. The calibre of the canal is narrowest about the 
middle. The membrana tympani, which occupies the termination of the meatus, is 
obliquely directed, in consequence of the floor of the canal teing longer than the 
roof, and the anterior wall longer than the posterior. The auditory canal is formed 
partly by cartilage and membrane, and partly by bone, • 

Tlie cartilaginous portion is about half an inch in length, being rather less than 
half the canal; it is formed by the cartilage of the concha and tragus, prolonged 
inwards, and firmly attached to the circumference of the auditory process. The 
cartilage is deficient at its uppei- and back port, its place being supplied by fibrous 
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membrane. Tliis part of tlie canal is rendered extremely movable by two or three 
deep fiasnres {incisurm Scmtorini)^ which extend through the cartilage in a vertical 
direction. ^ 

The osseovjn portion is about three quarters of an inch in length, and narrower 
than the cartilaginous portion. It is <lirected inwards and a. little forwards, forming 
a slight curve in its course, the convexity of which is u|;>wards and backwards. Its 
inner end, which coinmunicaios, in the dry bone, with the ctivity of the tympanum, 
is smaller than the outer, and sIojhhI, the auieiior wall projecting beyond the pos- 
terior about two lines ; it is marked, except at its up[)er })ai*t, by a nairow groove for 
the insertion of the meinbrana tympani. Its outer end is dilated, and rough, in the 
gn^ater part of its circumference, for the attachment of the cartilage of the pinna. 
Its vertical transverse sf^ctiori is oval, the greatest diameter being from above down- 
wfirds. ^riic front and lowei* [>arts of this canal are formed by a curved plate of 
iKme, which, in the fetus, (exists as a separattj ling (tyjiipanic bone), incomplete at 
its uy)])er part. < 

The Hkin lining the ni<*atns is very ilii?!, adheres closely to the cartilaginous and 
osseous jK>rtious of tJie IuIh^, and covers the surface of the memlaana tympani, foim- 


332.- A IVoiit of the Organ of rT(‘aring. Itight Side. 



ing its outer layei-. After maceration^ the thin p(?uch of e])idernns, when withdrawn, 
pieserves the form of the meatus. The skin nejir its orifice is furnislH’d with hairs 
and sebaceous glatids. In the tliick sulwaiianeous tissue of the cartilaginous part of 
the meatus are numerous (ieruminous glands, which secrete the ear-wax : their ducts 
oj)en on the surface of the skin. 

Tlie arteries supplying the meatus are branches from the posterior auricular, 
internal maxillary, and temporal. 

The '^lervea are chiefly derived from the uuriculo-temporal brancli of the inferioi 
maxillary nerve. 

♦ 

Middle Ear, or Tympandm. 

The middle ear, or tympmunij is an in-egular esivity, compi-essed from without 
inwards, and situated within the petmus bono. It is platted above the jugular fossa, 
the carotid canal lying in front, the mastoid cells behind, the meatus auditorius ex- 
ternally, and the labyrihth internally. It is filled with air, and commimicates with 
the pharynx by the Eustachian tube. The tympanum is traversed by a chain of 
movable bon^, which connect the membrana tympani with the labyrinth, and serve 
to convey the vibrations communicated to the membrana tympani across the cavity 
of the tymimnum to the internal ear. 
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The cavity oj^ measures about* five linos from before backwards, 

thi’ee lines in the vertical direction, and between two and three in the transverse, 
being a little broader behind and above than it 13 below and in front. It is bounded 
externally by the membrana tympani and meatus ; internally, by the outer surface of 
the internal ear ; and communicates, behind, with the mastoid cells ; and, in front, 
with the Eustachian tube and canal for the Tensor tympani. Its roof and floor are 
formed by^thin osseous laminre, the one forming tlio roof l>eing a thin plate situated 
on the anterior surface of the petrous bone, close to its angle of junction with the 
squamous portion of the temporal bone. 

The roof is broad, flattened, and formed of a thin plate of bone^ which separates 
the cranial and tympanic cavities. 

The Jloor is narrow, and corresponds to the jugular fossa, which lu»s biineath. It 
pi*esents, near the inner wall, a. small aperture for the passage of Jacobson’s nerve. 

The owter wall is formed mainly by the membra 11a tympani, partly by the ring of 
hone into which this membrane is inserted. It presents three small apertures : the 
itei* chordae posteriiis, the Glaseriari lissiii*e, and tlie iter chonhe antt^rius. 

The aperture of the iter chord w posteriui^ 'm in tlio angle of junction between the 
posterior and external walls of the tym)>amim, immediately behind the membraiia. 
tym})ani and on a level with its centre; it leads into a minute canal, which descends 

333. -View of Inner Wall of Tympanum. (b]nlargetl.) 



in front of the aqmeduclus Falloi>ii, and terniinatos in that canal near the stylo- 
mastoid foramen. Through it the chorda tympani nerve entervs the tympanum. 

The Glaserian fissure opens just above and in front of ring of bone into which 
the membrana tympani is insert^jd ; in this situation it is a mere slit about a line in 
length. It lodges the long process of the malleus, and gives i)assago to the Laxator 
tympani muscle, and some tympanic vessels. 

The aperture of the iter chordw anterius is seen just above the preceding fissure ; 
it leads into a canal (canal of Huguior), which runs parallel with the Glaserian 
fissure. Through it the chorda tym})ani nerve leaves the tympanum. 

The internal wall of the tympanum (fignj 333 ) is vortical in direction, and looks 
directly outwards. It presents for examination the follbwing parts : — 

♦ 

Fenestra ovalis. Ridge of the Aquacductus Fallopii. 

Fenestra rotunda. Pyramid. 

Pi‘omontory. Oj)emng for the Stapedius. 

The feneMra ovalis is a reniform opening, leading from the tympanum into the 
vestibule; its long diameter is directed horizontally, and its convex border is 
upwards. The opening in the recent state is closed by the lining membi*aue com- 
mon to both cavities, and is occupied by the base of the sta{)es. This membiune is 
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placed opposite the membrana tympani, and is connected with it by the osBicula 
audit&n. 

The feriestra rotunda is an oval aperture placed at the bottom of a funnel-shaped 
depression^ leading into the cochlea'. It is situated below and rather behind the 
fenestra ovalis, from which it is separated by a rounded elevation, the promontory ; 
it is closed in the recent state by a membrane {membrcma tympani aecundaria^ 
Scarpa). This membrane is concave towards the tympanum, convex tQwards the 
cochlea. It consists of three layers : the external, or mucous, derived from the 
mucous lining of the tympanum ; the internal, or serous, from the lining membrane 
of the cochlea ; and an intermediate, or fibrous layer. 

The pi'onaimtory is a rounded hollow prominence, formed by the projection out- 
wai'ds of the first turn of the cochlea ; it is placed between the fenestra 0 , and is fur- 
rowed on its surface by three small grooves, which lodge branches of the tympanic 
plexus. 

The Tort^nded eminence, of the aqua^ductuf^ FaUopi% the prominence of the bony 
mnal in which the portio dura is contained, traverses the inner wall of the tym- 
panum above tlie fenestra ovalis, and behind that opening curves nearly vertically 
downwards along the posterior wall. 

The pyramid is a conical eminence, situated immediately behind the fenestra 
ovalis, and in front of the vei*tical portion of the eminence above described ; it is 
hollow in the interior, and conbiins tho Stapedius muscle; its summit projects for- 
wards towards the fenestra ovalis, and presents a small aperture, which transmits 
the tendon of the muscle. The cavity in the pyramid is prolonged into a minute 
canal, which communicates with the aqiueductus Fallopii, and transmits the nerve 
which sitpjdies the Stapedius. 

The posterior wall of the tympanum is wider above than below, and presents for 
examination tho 

Openings of the Mastoid cells. 

These consist of one large irregular aperture, and several smaller openings, 
situated at the upper part of the posterior wall ; they lead into canals, which com- 
municiite with large irregular cavities contained in the interior of tho mastoid 
process. These cavities vary considerably in number, size, and form*; they ai'e lined 
by mucous membmne, continuous with that covering the cavity of the tympanum. 

The anterior wall of the tympanum is wider above than below ; ^it corresponds 
with the carotid ciinal, from which it is separat^ed by a thin plate of bone, perforated 
by the tympanic branch of the internal carotid. It presents for examination the 

e 

Canal for the Tensor tymj)ani. Orifice of the Eustachian Tube. 

The j)rocessus Cochleai iformis. 

The orifice of the canal for the Tensor tympani, and the orifice of the Eustachian 
tube, are situated at the upper part of the anterior wall, being separated from each 
other by a thin, delicate, horizontal plate of bone, the processus cochleariformis. 
These canals run from the tympanum forwards, inwards, and a little downwards, 
to the retiring angli^ between the squamous and petrous portions of the temporal 
l»ono . 

The canal for the IVnsor tympani is the superior and the smaller of the two ; it 
is rounded, and lies beneath «the upper illirface of the petrous bone, close to the hiatus 
Fallopii. The tympanic end of |his canal forms a conical eminence, which is pro- 
longed backwards into the cavity of the tympanum, and is perforated at its summit by 
an aperture, which transmits the tendon of the muscle confined in it. This eminence 
is sometimes called the anterior pyramid. The canal contains the Tensor tympani 
muscle. ' % 

The Eu<stacJti(tn tube is the channel through which the tympanum communicates 
with the pharynx. Its length is from an inch and a half to two inches, and its 
direction downwards, forwards, and, inwards. It is formed partly of bone, partly of 
cartilage apd fibi*oiis tissue. 
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The ossema portion is about half an inch in length. It commences in the lower 
part of the anterior wall of the tympanum^ below the processus oochleariformis, and 
gradually narrowing, terminates in an oval dilated opening, at the angle of junction 
of the petrous and squamous poHions, its extremity presenting a. jagged margin 
which serves for the attachment of the cartilaginous portion. 

The cartiUigmotM portion^ about an inch in length, is formed of a triangular plate 
of elastic j^bro-cartilage, curled upon itself, an interval being left below, between the 
margins of the cartilage, which is completed by fibrous tissue. Its canal is narrow 
behind, wide, expanded, and somewhat trumpet-shaped in front, terminating by an 
oval orifice, at the upper part and side of the pharynx, behind the back part of the 
inferior* meatus. Through this c%nal the mucous membrane of the pharynx is con- 
tinuous with that which lines the tympanum. The mucous membrane is covered 
with ciliated epithelium. ' 

The nfiemhrana tympmii separates the cavity of the tympanum from the bottom 
of the external meatus. It is a thin, semi-transparent membrane, nearly oval in 
form, somewhat broader above than below, and directed very obliquely downwards 
and inwards. Its circumference is contained in a groove at the inner end of the 
meatus, which skii-ts the circumference of this part, excepting above. The handle of 
the malleus descends vertically between the inner and middle layers of this membmne, 
as far down as its centre, where it is firmly attached, drawing the membrane inwards, 
so that its outer surface is concave, its inner convex. * • 

Structure, This membrane is composed of three layers, an external (cuticular), a 
middle (fibrous), and an internal (mucous). The cuticular lining is derived from the 
integument lining the meatus. Tlie fibrous layer consists of fibrous and elastic tLssues ; 
some of the fibres radiate from near the centre to the circumference; others are arranged, 
in the form of a dense circular ring, round the attached margin of the membrane. The 
mucous lining is derived from the mucous lining of the tympanum. The vessels 
pass to the membrana tympani along the handle of the malleus, and are distributed 
between its layers. 

Ossicles of the Tympanum. (Fig. 334.) 

The tympanum is traversed by a chain of movable bones, three in number, the 
mnlleus, incus, and stapes. The former is attached to the membrana tympani, the 
latter to the fenestra ovalis, the incus being placed between the two, to both of which 
it is connected by delicate articulations. 

The Malleus^ so named from its ftincied resemblance to a hammer, consists of a 

head, neck, and three processes; the handle 
334. — The Small Bones of the Ear, seen or manubrium, the processus gracilis, and the 
from the Outside. (Enlarged.) • processms brevis. 

The head is the large upper extremity of 
the bone ; it is oval in shape, and articulates 
posteriorly with the incus, being free in the 
rest of its extent. 

The nech is the narrow contracted part 
just beneath the head ; and below this is a 
prominence, to which the various |>rocesses 
are attached. 

Tie manuhryym is a vertical process of 
bone, which is connected by its outer margin 
with the membrana, tympani. It decreases in 
size towards its extremity, where it is curved 
slightly forwards, and flattened from within outwards. ^ 

The proctssus grctcilis is a long and very d^icate procesi^J which passes from the 
eminence below the neck forwards and outwards to the Glaserian fissure, to which it 
is connected by bone and ligamentous fibres. It gives attachment to the Laxator 
tympani ^ 

The processus brevis is a sjight conical projection, which springs from the root of 

j\n 
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promontory. It distributes branches to tl?e fenestra rotunda, fenestra ovalis, and 
to the lining membrane of the tympanum and Eustfichian tube, and divides into throe 
branches of communication, whicli we contained in grooves on the promontory. One 
of these aixshes forwards and downwards to tlie carotid ctinal to join the carotid 
plexus. A s(*cond runs verticiilly upwards to join the greater superficial petrosal 
nerve as it lies in the hiatus Fallopii. The third branch runs upwards and for- 
wards through the substaneo of the jK^trous pcu’tion of the temporal bone. In its 
coui‘S(^ it passes })y the ganglionic cinlargeirumt of the facial nerve, and rec(?iving a 
connecting filament from it, becomes the lesser su 2 )erficial petrosal nerve, which joins 
this otic ganglion. 

The (juits the fjicial near the stylo-mastoid foramen, enters the 

tympanum at the base of the pyramid, and arches forwards across its cavity between 
the handle of the malleus and long process of the incus, to an opening internal to 
the Glaserian fissure. It is invested by a. i*eflection of the lining meuibrarie of the 
tympanum. 

Intkhnai. Ear or Labyuintti. 

Th(? intei’nnl enr is tJie essential part of the oi*gan, receiving the ultimate dis- 
trihution of the jiuditory nerve. is calleil the lahifrinth^ from the complexity of 


335. Tiie Osseous Labyrinth laid open. (Enlarged.) 



its shape, and consists of three parts : the vestibule, semicircular canals, and 
cochlea. It is formed by a series of cavities, chaiiTielled out of the substance of 
the petrous boiK^ communicating externally with tlie cavity of the tympanum, 
thrtnigh the fenestra, ovalis and rotunda ; ami internally with the meatus audito- 
rius internus, which contains the auditoiy nerve. Within the osseous labyrinth is 
contained the membranous labyrinth, upon which the ramifications of the auditory 
nerve are distributed. 

The VeMibvls (fig. 335) is the common central cavity of communication between 
the parts of the internal ear. It is situated on the inner side of the tymi>anum, 
liehind the cochlea, and in front of the semicircular canals. It is somewhat ovoidal 
in shape from before backwards, flattened fi^in within outwards, and measures about 
one-fiftli of an inch from before backwards, as well as from above downwards, being 
narrower from without inwards. On its oiUer or t^jmpanic wall is the fenestra 
ovalis, closed, in the recent state, by the base of the stajies, and its annular ligament. 
On its inner waUj at the fore part, is a small circular depression, hemispherical 
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wliich is peiforated, at its anterior and infia'icr part, by several minute holes {rtuictda 
crihrosa), for the passage of the filaments of the auditory nerve ; and behind this 
depression is a vortical lidge, piframuhil emirinta\ At the hinder part of'the 
inner wall is the oriBce of the dqvmductua veMibnli^ which extends to the posterior 
surfiico of the petrous portion of the temporal bone. It tiivnsinits a sm^Ul vein, and, 
accx>rdiiig to some, contains a tubular prolongation of tTie lining membrane of the 
vestibule, which ends in a vAilrde-sac between the layei-s of tlie dura mater within the 
cranial cavity. On the upper v^all or roof is a transversely-oval depression, ybvm 
seuii-ellij)tica, separated from the fovea homisplierica by the )>yranudal eminence, 
already mentioned. Behind, the semicircular canals open into the vestibule by five 
orifices. In front is a large oval opening, whicdi communicates with the scala veeti- 
biili of the cochlea by a single orifice, ajmdura ncalw. veatihnli cochletn. 

The Semicircular camih ai'e throe bony canals, situated above and behind the 
vestibule. They are of unequal length, eomj>ressed from side to side, and ^lescribe 
the greater part of a circle. Tliey mc^asurci about one twentietli of an inch in 
diameter, jwid each presents a dilatation at one end, called the (unjudla, wliicli mea- 
sures more than twice the diameter of the tube. These canals optai into tlie vestibule 
by five orifices, one of the apertures being common to two of the canals. 

The superior semicircular canal is vertical in diri'ction, and stretches across 
the petrous portion of the temporal bone, at right angh\s to its posterior surface ; 
its a.r(di forms a round jirqjectioii on tlie anterior suifiuje of the jietrous bone. It 
describes about two-tliirds of a circle. Its outer extremity, which is ampullated, 


336. — Tlie Ooclilea laid open, (hjilargod.) 



commences by a distinct orifice in the upper part of ilie vestibule; tlig opposite end 
of the canal, wliich is not dilated, joins with the corresponding part of the posterior 
canal, and opens by a coininon orific?e with it ifi tin* back part of the vestilmle. 

The posterior semicirculrir canaly also vertical in direction,* is diret^ted backwards, 
nearly parallel to tbo pfisterior surface, of the ]»etrous bone : it is the longest of the 
three, its ampullated end commencing at the lower and liack })a-rt of the vestibule, 
its opposite end joining to form tlie common (ianal ali-eady mentioned. 

The external^ or horizontal catad is the shoi tr'st of tlie thi*ee, its arch lx?irig 
directed outwards and baijkwaids ; tlius each semicircular canal stands at right 
angles to the other two. Its ampullated end corresponds to the upjier and otitei* 
angle of the vestibule, just above the fenesti'a ovalis ; its opjiosite end opens by a 
distinct orifice at the upptsr and back pai*t of the vestibule. 

The Cochlea bears some resemblance to a cpmmon snail-shell : it fonnsj the 
anterior part of the labyrinth, is (conical in form, and ]daccd almost horizontally 
in front of the vestibule ; its apex is directed forwards and outwards towards the 
upper and front part of the inner wall of the tympanum ; its base corresponds with 
the anterior depression at the l)ottom%f the internal auditory meatus, and is per- 
forated by numerous apertures, for the passage of the cochlear branch of the auditory 
nerve. It measures al>out a quarter of an inch in length, and its breadth towards 
the }>ase is about the same. It consists of a conical-shaped central axis, the modiohia 
or columella ; of a canal wound spirally round the axis for two turns and a half, 
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from the biise to the apex ; and of a delicate lamina (the lamhui spiralia) contained 
within the canal, which follows its windings, and subdivides it into two. 

. '^'Che central axw, or inodiolnH, i|^ conical in form, and extends from the base to 
the apex of the cochlea. Its bavso is broad, correg])onds with the first turn of the 
cochlea, and is perforated by numerous orifices, which transmit filaments of the 
cochlear branch of the auflitory nerve ; the axis diminishes rapidly in size in the 
secfond coil, and terminates within iha last half-coil, or cupola, in an expanded, 
delicate, bony lamella, which resembles the half of a funnel, divided longitudinally, 
and is (jailed th(‘. itt ftmdibulu'm ; the broad Y)art of this funnel is directed towards the 
summit of the cochlea, and bhmds with the last half-turn of the spiral canal of the 
cjochlea, th(^ cupola. At this point the two hirgcr scidaj of the cochlea, the scala 
tympani and scala vestibuli, communicate 1)y an opening called the helicotretna. 
Tho outer surface of tho modiolus is formed of tlic wall of the spiral canal, and is 
dense in structure ; but its centre is channelUid, as far as the last half-coil, by nu- 
merous branching canals, which transmit nervous lilainerjts in regular succession into 
i.he canal of the cochlea, or on to the surface of the lamina spiralis. Oi^e of these. 


337. — Longitudinal Section of the Cochlea, showing the relations 
of the Scalic, the Cauglion Spirale, &c. 
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larger than the i*est, occupies the ceiitixj of tlie modiolus, and is named tho canaUs 
ccntralii^ modioli ; it extends from the base to the extrc^.niiiy uf tlie modiolus, and 
transmits a small nerve and artery {arteria centralis modioli). 

The spiral canal (fig. 336) takers two turns and a half round the modiolus. It 
is about an inch and a liulf in length, measured along its outer wall / and diminishes 
grac^ually in size from the base to tlie summit, where it terminates in a cul-de-sac^ 
tho cupoUi, which forms the apex of the cochlea. The commencement of this canal 
is about the tenth of an ineb in diameter; it diverges from the modiolus towaids 
the tympanum and vestiliule, and presents three openings. One, the fenestra 
rotunda, communicates with the {ympanum ; in the I'eceut state this aperture is 
closed by a inonibrane, tlie membrana Ujm.}Xi.ni secundaria. Another aperture, of an 
oval form, entoi's the vestibule. The third is the aperture of the aqucednct/iJLS coohlem 
leading to a minute fitnrtel-shaped canal, wdiich opens on the basilar surface of the 
petrous bone, and transmits a small vein. 

The interior of the spiral canal (fig. 337) is divided into three principal canals 
Q^^alce — viz. the Sciila Tympani, tlie Scala Vestibuli, and, interposed between these, 
^pe Scala Media. Projecting from the modiolus is a thin bony process, the lamhia 
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spiralis ossea^ which consists of two thin lamellie of bone, between which ai*e 
numerous canals for the passage of nervous filaments. At the point where the 
osseous lamina is attached to the modiolus is .a small canal, which winds round# 
the modiolus, and was denominated by Rosenthal the canalis spiralis modioli \ it is 
occupied by a swelling of the cochlear nerve, in which ganglion-cells ai« found, the 
(jamjlion spirah^ from which the nerves pass to the osseous lamina and orgjin of 
Corti. 

The osseous lamina extends only part of the distance between the modiolus and 
the outer bony wall of the cochlea. Nejir its outer end the periosteum on the upper 
or vestibular surface of the lamina swells up into an elevation which is called the 
limbus lamincs (‘ denticulate lamina ^ of Todd and Bowman). The lamina 

spiralis terminates in a gi'ooved extremity, the sulcus spiralis ^ which presents the form 
of the letter (J : the up|)er part of the letter, being formed by the overhanging ex- 
tremity of the limbus, is named the labium vestibular e ; the lower part, prolonged 
and tapering, is called the labium tyrnpanicum (tig. 33^)! From the labium tym- 
panicum a thin membrane extends over to tlie bony wall of the coclilca, completing 
tbf3 scala tympani. This membriiiie is called the memhrana hisiltiris. At its outer 
attiichment it swells out so as to form a thick triangular structure which was regarded 
as a muscle by Todd and Bowman (cochlearis), but is now I’ecogniscjd as liganmnious 
— the lajamentum spirale. Between the labium vestibulai'e and the attachment of 

338. — Floor of S(;ala Media, shuwdiig the Organ ofi /orti, kc. 



the membrane of Reissiier, presently to be described, a very delicate membrane ex- 
tends over to tlie outer wall of the (jochlea, running nearly parallel tu the iiiembrana 
basilaris. It was described by Corti, and eoveVs over the organ whicli is called after 
his name, and is therefore called mcmhra/ttd tocioria or memhraiic of Corti. Further 
inwards, near the commencement of the limbus laminae spiralis, another dt^licate 
membrane, the membrane of ReissitA^r, is attached to the vestibular stnfaco of the 
periosteum of the osseous lamina, and stretches across to theoiiter wall of tlie cochlea. 
The canal which lies below the osseous lamina and membrana basilaris is the scala 
tympani ; that which is bounded by the osseous lamina and membrane of Reissner 
the scala vestibuli ; while the space between the membrane of Reissner and membfana 
basilaris is generally described as the Scala media, Canalis memhramacea,, or Canedis 
cochleae, and this is the nomenclature which will be used here. Others, however, 
apply the name Canalis cocldem only to the canaj lying between the membrane of 
Reissner and the membrana tectoria, which contains no object for desciaption, while 
the space lying between the membrana tectoria and membrana basilaris is described 
by itself as a fourth canal — the ductus cochlearis or ductus auditorius.* The latter 

* In reading the older descriptions of the organ of hearing, the student must bear in mind 
that the membranes bounding the ductus auditorius, together with tlie prgan containc^d 
between them, wore described together as the ^lamina spiralis inembranacea,* wdiile the 
membrane of Reissner was not recognised, the parts being, in fact, as shown in the second 
turn of the cochlea on the right hand of tig. 337. 
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is the space in which the organ of Corti * is contained. This organ (fig, 338) is 
situated upon the membrapa basilaris, and appears at first sight as a papilla, winding 
4»HpiralIy with the turns of this mernlwane throughout the whole length of the cochlea, 
from which circumstance it has been designated the papilla spiralis. More accu- 
rately viewed, it is seen to be composed of a series of arches roofing over the zona 
arcuata, estimated at over 3,000 in number. The base of these arches is said to be 
of uniform length in the whole of the cjinal. The inner limb of the arch is formed 
by a fibre (internal fibres or rods of Corti) somewhat swollen at either extremity. 
In connection with the lower extremity is a nuclear body. The space between the 
internal rod and the grooved margin of the sulcus spiralis is occupied by cylindrical 
epithelium* and some of tliese epithelial cells are j)rovided with hair-like processes 
(‘ inner hair-cells ’). The external limb of the arch is formed by a similar series of 
fibrtis (external fibres or rods of Corti) which ait) less numerous than the internal, t 
and the swollen uj)j>er extremities of the two rods are articulated together; the crown 
of tlie arch approaches, bi?t doc^s not toiuih, the membraiui tcctoria. The shape of the 
external and internal rods of Corti is peculiar. The inttirnal rods terminate above 
in a process which exactly reproduces the shape of the head of the human ulna, with 
its sigmoid cavity, coronoid and olecranon processess, while the external represent 
the head and bill of a swan — the head fitting into the concavities of one or more of 
the internal rods (which are more numerous than the external), while the bill rests 
against the plialauges of the lamina reticularis. Ikying against the external rods 
are epithelial (?ells of various forms. Those described by Corti, and called after him 
Cidls of Ooriif are provided with hairs or cilia, ‘ outer liair-cells,* There are several 
rows of these, alternfiting with which are other epithelial cells terminating in a fine 
extremity above and below : these are called the cells of Deiters ; and beyond the^se 
again are the ordinary epithelial cells of the part, gradually diminishing in size. 
The reticular lamina of Ktilliker is formed by several rows of Mninute fiddle* sliaped 
cuticular sti’uctures ’ called phalanges^ between w hicli are holes for the projection o(‘ 
the outer hair-cells. The number of rows varies in different animals with that (>f 
the outer hair-cells, being four in man. The exact termination of the nerves in the 
organ of ( /orti is not as yet determined, but there seems no doubt that this organ is 
to Ik) regarded as the ‘terminal apparatus of hearing,^ as llenle names it.J 

Tlio scala media is closed above and below. The upper blind extremity is 
attficlied to the cupola at the upper part of the lielicotrema, the lower end fits into 
the angle at the commeiicoiniuit of tlie osseous lamina on the floor of the vestibule. 
Near this blind extremity the scala media l ecdlvi^s the canalis retmie/ns (fig. 339), a 
very delicate ^ canal, by which tlie ductus cochlearis is brought into continuity witli 
the saccule. 

The inner surface of the osseous labyrinth lined by an exceedingly thin fibro- 
serous membrane, analogous to a periosteum,' from its close adhesion to the inner 
surfaces of tliese cavities, and performing the office of a serous membrane by its free 
surface. It lines the vestibule, and from this cavity is continued into the semicircu- 
lar canals and the scala vestibnli of the cochlea, and through the helicotrema into 
the scala tympani. A delicate tubular process is prolonged along the aqueduct 
of the vestibule to the inner surface of the dura mater. This membmne^is 
continued across the fenestra ovalis and rotunda, and consequently has no commu- 
nication with the lining membrane of the tympanum. Its attached surface is rough 
and fibrous, and closely adhoi'ent to the bone ; its free surface is smooth and pale, 
covered with a layer of epithelium, and seci’etas a thin, limpid fluid, the aqua 
lahyrinihi {perilymph [Blainville], liquor Cotunnii). 

* Oortis original paper is in the ZeitschHft f Tf’wsen. Zool. iii. 109. 

t Waldeyer reckons fijooo of the inner rod.'^ and 4,500 of the outer in the human cochlea. 
Claudius sftys that there are thive of the inner for every two of the outer. 

t For further details the reader is referred to Kiilliker’s Qewehelehre.^ 5th ed. ; Henle’s 
Sysfematische Afiatomie, or Quoin's Anatomy ^ edited by Sharpey, Thomson, and Schkfer, 8th 
ed« 1876. 
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The Membranous Labyrinth. 

The membrajions labyrinth (fig, 339) is a dosed membranous sju 5, containing fluid, 
T)ie ramifications of the auditory nerve are distributed upon the wall of the sac. It 
h^us the same general form as the vestibule and semicii’cular canals in which it is 
enclosed ; but is considerably sinallei*, and separated from tlieir lining membrane by 
the perilymph. 

The vestibular portion consists of two sacs, the utricle and the saccule. 

The utricle is the larger of the two, oi an oblong form, compressed laterally, and 
occupies the u})per and back part of the vestibule, lying in coixlact with the foven 
semi-el liptica. Numerous filaments of the auditory nerve arc distributed on the wall 
of this sac ; and its cavity communicates behind with the membranous semicircular 
canals by five orifices. 

The saccule is the smaller of the two vestibular sacs; it is globular in form, lies 
in the fovea hem ispherica, near the opening of the vestibular scala of the cochlea, and 
receives numerous nervous filaments, which enter from the bottom of the depression 
in which it is contained. Its cavity is apparently distinct from that of the utricle. 

The menihraiwus sendcircular canals are about one- third the diameter of the 
osseous canals, but in number, shape, and general form they are precisely similar ; 


339- - The Membranous J^a by riiitli. (J'iiilargod 4 dianis.) 



they are hollow, and open by five orifices into* the utricle, onoojxming lieing common 
to two canals. Wieir ampulhe arc thicker than the rest of the tubes, and neiuly fill 
the cavities in which they are contained. 

The membranous labyrinth is held in its positioTi by numerous fibrous bands 
which stretch across the space between the membranous and bony labyrintbs. These 
fibrous bands convey the blood-vessels and nervous filaments disttibuted to the 
utricle, to the saccule, and to tlie ampulla of each canal. TJie ne^rves enter the 
vestibule through the minute apertures on its inner wall. • 

Structure, The wall of the membranous labyrinth is semi-transparent, and con- 
sists of three layers. The outer layer is a loose and flocculent structure, apparently 
composed of ordinary fibrous tissue, containing bli^d-vessels and numerous pigment- 
cells analogous to those in the pigment coat of the retina. Tlic viiddle layer ^ thicker 
and more transparent, hears some resemblance to the hyaloid membrane, but it 
pr( sents on its internal surface numerous papilliform projections, and in parte marks 
of longitudinal fibrillation and elongated nuclei on the addition of acetic acid. The 
inner layer is formed of polygonal nucleated epithelial cells, which secrete the endo- 
lymph. • 

The endolymph {liquor Scar2yce) is a limpid serous fluid, which fills the mem- 
branous labyrinth ; in composition it closely resembles the perilyinj)h. 



6i8 


OKGANS OF SENSE. 


The otoliths are two small rounded bodies, consisting of a mass of minute crys- 
talline grains of cai’honate of lime, held together in a mesh of delicate fibrous tissue, 
and contained in the wall of the utiicle and sacxsule, opposite the distribution of the 
nerves. A caleitreous material is also, according to Bowman, sparingly scattered in 
the cells lining tlie ampulla of each semicircular canal. 

The arteries of the labyrinth are the internal auditory, from the basilar ; the stylo- 
maRhjid, from the posterior auricular; and, occasionally, branchcjs from the occipital. 
The internal auditory divides at the bottom of the internal meatus into two branches, 
cochlear and vestibular. 

The cochlear branch subdivides into from twelve to foui*teen twigs, which tra- 
verse the canals in the modiolus, and are distributed, in the form of a papillary net- 
work, in the substance of the lamina spiralis. 

The vestibular branches accompany the nerves, and are distributed, in the form 
of a* minute capillary rjetwork, in the substance of the membranous labyrinth. 

The veins (auditory) of the vestibule and semicircular canals accompany the 
arteries, and receiving those of the coclilea at the base of the modiolus, terminate in 
tlie superior petrosal sinus. 

The auditory nerve^ the special nerve of the sense of hearing, divides, at the 
bottom of tlio internal auditory meatus, into two blanches, the cochlear and ves- 
tibular. Thf^ ti*unk of the nerves, as well as the branches, contains numerous 
ganglion-cells with caudate prolongations. 

veMihular nerv>p^ the posterior •♦of tlio two, divides into throe brancdies, 
sujfX'rior, middle, and inferior. 

The superior vestibular branch, the laigcst, divides into numcu’ous filaments, 
which pass tlirough minute <)j»enings at the up])er and back part of the cul-de-sac at 
tlie bottom of the meatus, and <uitoring the vestibule, are distributed to the utricle, 
and to the ampulla of the external and superior semicircular canals. 

The middle vestibulai* branch consists of numerous filaments, which enter the 
vestibule by a smaller cluster of foraminu., placed below those above mentioned, and 
which corrtjspond to the bottom of the fovea homispherica ; they are distributed to 
tin? saccule. 

The inferior* and smallest bi*anch jmsses ]>ack wards in a canal behind tlie foramina 
for the nerves of the saccule, and is distributed to the ampulla of the posterior 
semicri rcular canal. 

'riie luu'vous filaments enter the ampullar^ enlargements at a deep depression 
S(‘en on tlieir external surface, with a coi*respoiidiiig elevation when seen fi*om within ; 
tiu^ nerve-fibivs ending in loops and in free extremities. In the utricle and saccule 
the nerve- fibres spread out, some blending w^ith the calcareous matter, others radiating 
on the inner surface of the wall of each cavity, becoming blended with a layei* of 
nucleated cells, and terminating in a thin fibrous film. * 

The cochlear uerre divides into numerous filaments at the btxse of the modiolus, 
which ascend along its canals, and then, bonding outwards f]^t right angles, pass 
between the plates of the bony lamina s}>iralis, close to its tympanic suiface. 
Botw(^en the plates of the spiral lamina, the nerves form a plexus, which contairis 
ganglion-cells ; and from the margin of the osseous zone, branches of this plexus are 
distKbuted to the membranous part of the septum, where they are arranged in small 
conical-shaped bundles, parallel >vith one another. , The filaments which supply tlic> 
apical portion of the lamina** spiralis are conducted to tliis part through the canahs 
centmlis modioli. 



Organs of Digestion. 

T he Apparatus for the digestion of the food consists of the alimentary canal and 
of certain accessory organs. 

The alimentary ca'nal is a musculo-membranoiis tube, about thirty feet in lengthy 
extending from the mouth to the anus, and lined throughout its cnitire exSent^ by 
mucous inembmne. It lias received different names in tlie Various pai ts of its 00111*80 : 
at its commencement, the mouth, we find provision made for the mechauiciii division 
of tlie food (mastication), and for its admixture witJi a fluid secreted by the salivary 
glands (insalivation) ; heyond this are the organs of deglutition, the pharynx and the 
(esophagus, which convey the food into that part of the alimentary canal (tlie 
stomach) in which the principal cdiemical changes occur; in the stomach, the reduc- 
tion and solution of the food takes place; in the small intestines, the nutritive 
principles of the food (the cliyle) are separated, by its admixture with the bile and 
pancreatic fluid, from that portion which passes into the large intestine, most of 
wliich is expelled from the system. 
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Mouth. 

Small intestine . 
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The Mouth (fig. 340) is jdacod at the commencement of the alimentary canal; 
it is a neai’ly oval-shaped cavity, inVhich the •mastication of the food takes place. 
It is bounded, in front, by the lips ; laterally, by the cheeks and the alveolar pro- 
cesses of the upper and lower jaws ; above, by the hard palate and teeth of the upi)er 
jaw; below, by the tongue, and by the mucous membrane stretched between the 
under surface of that*organ and the inner surface of the jaws, and by the teeth of the 
lower jaw ; behind, by the soft palate and fauces. 

The mucous membrane lining the mouth is continuous with tlie integument 
at the free margin of the lips, and with the mucous lining of the fauces behind f it 
is of a rose-pink tinge during life, and very thick where it covers the hard parts 
bounding the cavity. It is covered by scaly and stratified epithelium. 

The Lips are two fleshy folds, which surround the orifice of the mouth, formed 
externally of integument, and internally of mucous membrane, between which is 
found the Orbicularis oris muscle, the coronary vessels, some nerves, areolar tissue, 
and fat, and numerous small labial glands. The inner surface of eaxih lip is con- 
nected in the middle line to the gum of the corresponding jaw by a fold of mucous 
membrane, iAiefroe^um labii superioris axkdi'inferioriSi the former being the larger of 
the two. • 

The labial glands are situated between the mucous membrane and tlie Orbicularis 
oris, round the orifice of the mouth. Tliey are rounded in foim, about the size of 
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small peas, their ducts opening by small orifices upon the mucous membrane. In 
structure they resemble the other salivary glands. 

The Chekks form the sides of the face, and are continuous in front with the lips. 
They are composed, externally, of integument; internally, of mucous membrane, 
and betwcK.^n the two, of a muscular stratum, besides a large quantity- of fat, areolar 
tissue, vessels, nerves, and buccal glands. 

The 7nucotLs 7n€/nibrane. lining the cheek is reflected alx)ve and below upon the 
gums, anJ is (continuous hehiiid with the lining membrane of the soft palate. 
Opposite the seccond molar tooth of the upper jaw is a papilla, the summit of which 
jiresents the aperture of the duct of the parotid gland. The principal muscle of the 
cht^ek is the Buccinatoi* ; but numerous other muscles enter into its formation ; wiz. 
the Zygomatic! , Massottu*, and Platysma myoides. 


340. — Sectional Vif*w of tlin Nose, Mouth, Pliarynx, etc. 



The huccal glamls are placed between the mucous membrane and Buccinator 
muscle : they ai'C similar in structure to the labial glands, but smaller. Two or 
three of larger size than the rest gre jdaced between the Masseter and Buccinator 
muscles ; their duets open into the mouth, oiiposite the last molar tooth. They are 
called molar glands. 

The GuMif are <!5omposed of a dense fibrous tissue, closely connected to the perios- 
teum of alveolai* processes, and sun*ounding the necks of the teeth. They are 
covered by smooth and vascular mucous membrane, which is remarkable for its 
limited sensibility. ^Around the necks of the teeth this membmne presents nume- 
rous fine papilla ; and from this point it*^ is reflected into the alveolus, “where it is 
Gontiniious with the periosteal membrane lining that cavitj^ 
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The Teeth. 

Tlie human subject is provided with two sots of teeth, which make their appear- 
ance ait diflbrent periods of life. The first set appear in childhood, and ai'e called the 
iemj)orary^ deciduous^ or milk teeth. The second set, which also appear at an early 
period, continue until old age, and are named 

The temjmrary teeth are twenty in number ; four incLsors, two canine, and four 
molars, in each jaw. 

The 2)ermanent teeth Vive thirty-two in num]»er; four incisors (two central and 
two lateral), two canine, four bicuspids, and six molars, in each jaw. 

General Characters. Eacli tooth consists of three portions : the CTOwn, or body, 
projecting above the gum ; the root, or fang, entirely concealed within tlie alveolus ; 
and the neck, the constricted portion, between the other two. 






The roots of the ieeth are firmly implanted within the alv^eoli ; these depressions 
are lined with periosteum, which is reflected on to the tooth at the jioint of the fang, 
and covers it as iiir as the neck. At the margin of the alveolus, the periosfeum 
becomes continuous with the fibi*ous structure of the sruiiis. 

O H 


Permanent Teeth. 

TJie Incisors, or cutting teeth, are so named from their presenting a sharp, 
cutting edge, adapted for cutting the food. They are eight In number, and form the 
four front teeth in each jaw. 

The crown is directed vertically, and is wedge-like in form,^being*bevelled at the 
expense of its posterior surface, so as to terminate in a sharp horizontal cutting 
edge, which, before being subject to attrition, p^e8en^ts throe small promin«at points. 
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It is convex, smooth, and highly polished in front; slightly concave* behind, where 
it is frequently marked by slight longitudinal furrows. 

The neck is constricted. r 

The fang is long, single, conical, tifinsversely flattened, thicker before tlian 
behind, and slightly grooved on each side in thcf longitudinal direction. 

The hicisors of the tipper jaw are altogether larger and stronger than those 
of the lower jaw. They are directed obliquely downwards and forwards. The two 
central ones ai^o larger than the two lateral, and their free edges are sharp and 
chisehlike, being bevelled at the expense of their posterior edge : the root is more 
rounded. 

The incisorH of the hnmr jaw are smaller than the upper : the tw'O central ones 
are smaller than the two lateral, and are the smallest of all the incisor teeth. 

The Canine Teeth {cuspidati) are four in number, two in the upper and two hi 
the lower jaw ; one being placed behind each lateial incisor. They are larger and 
stronger than the incisors" especially the root, which sinks deeply into the jaw, and 
Cituses a well-marked prominence upon its surface. 

The cnttim is lai*ge and conical, very convex in front, a little hollowed and uneven 
posteriorly, and tapering to a hlunU^d point, or cusp, which rises above the level of 
the other te.eth. 

The ro(tt is single, but longt^r and thicker than that of the incisors, conical in 
form, compressed laterally, and marked by a slight groove on each side. 

Tim upper canine teeth (vulgarly called eye-teeth) are larger and longer than tliO 
two lower, and situated a little behind them. 

I^he lower canine teeth are jdacod in front of the upper, so that their summits 
correspond to the interval between the upper canine tooth and the neighbouring 
incisors on each side. 

The Ihcusrii) Teeth (premolars, small, or false molars) are eight in number, four 
in each jaw, two being placed immediately behind Oiich of the canine teeth. 'I'hey 
are smaller and shorter than the canine. 

The croum is compressed fiwn without inwards, and surmounted by two pyra- 
midal eminences, or (msj)s, separat*ed by a groove ; hence their name, hienspidate. 
The outer of these cuvsps is larger and more prominent than the inner. 

The neck is oval. 


The root is generally single, compressed, and presents a deep groove on each side, 
wdiitdi indicati's a tendency in the root to become double. The apex is generally 
bifid. . ^ 

The upper flciispids are larger, and present a greater tendency to the division 
of their loots, than the lower ; this is especially marked in the second upper 
bicuspid. ' 

The Molau Teeth (multlcmpidati, true, or large molars) are the largest of the 
permanent set, and are adapted, from the great breadth of their crowns, for grinding 
and pounding the food. They are twelve in number, six in each jaw, three being 
placed behind each of the posterior bicuspids. 

The crown is nearly cubical in form, rounded on each of its lateral surfaces, 
flattened in front and liehind ; the upper surface being surmounted by four or five 
tulHjicles, or cusps (four in the upper, five in the lower molars), separated from each 
other by a crucial depression ; hence their name, uiulticnspidatu * 

The neck is distinct, large^ and rounded. 

The root is subdivided into from two to five fangs, each of which presents an 
aperture at its summit. 

The first molar , tooth is the largest and broadest of all : its crown h^is usually 
five cusps, thxm outer and two inner. In the upper jaw the root consists of thiee 
fangs, widely separated Vrom* one another, two being external, the other internal. 

The lat^r is the largest and longest, slightly grooved, and sometimes bifid. In 
tto lower jaw «tbe root consists of two fangs, one being placed in front, the other 
Wiind : they ai'e both compressed from before backwards, and grooved on their con- 
tiguous faces, indicating a tendency to division. 
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l-be second molar is a little smaller than the first. 

The crown has four cusps in the upper, and five in the lower jaw. 

The root has three fangs in the upper jaw and two in the lower, the characters 
of wliich are similar to the 2:)receding tooth. 

The third molar tooth is ealled^the v^isdom-tooth (dA^'tis sapientm)^ from its late 
appearance through the gum. It is smaller than the others, and its axis is directed 
inwards. 

The crown is small and rounded, and furnished with three tubercles. 

The i*oot is generally single, short, conical, slightly curved, and grooved so as to 
present traces of a subdivision into three fangs in the upjjcr, and two in the lower 
jaw. 

, Temporary Teeth. 

The tcmj)orary, or milk teeth, are smaller, but resemble in form those of the 2>er- 
manent set. The hinder of the two temporary molars is tlie largest of all the milk tef^tli, 
and is succeeded by tlie second permanent bicuspid. The first u|)per molai’ has only 
three cusps, two external, one internal ; the second ui>per molar has four cusps. 

342. — The Temporary, or Milk 'JV*eth. 

External View. 


X/pp^'** d ft.W 



The first lower molar has four cusps ; the second lower molar has five. The fangs of 
the temporfiry molar teeth are smaller and more diverging than those of the perma- 
nent set, but in other resj)ects bear a strong resemblance to them. 

Structure. On making a vertical section of a tooth (fig. 343), a hollow cavity 
will be found in the interior. This cavity is situated at the base of the crown, and is 
continuous with a canal which traverses the centre of eticli fang, and oj>c 3 ns b^ a 
minute orifice at its extremity. The shape of the cavity corresponds somewhat with 
that of the toothy it forms what is called the pulp cavity^ and contains a soft, highly 
vascular, and sensitive substance, the dental pulp. The* j)ulp consists of a loose con- 
nective tissue and cells ; it is richly supplied with vt^ssels and nerves, which enter the 
cavity through the small aperture at the point of each fang. Th(i cells of the pulp 
are partly found permeating the connective tissue, and partly arnuiged as a layer ou 
the wall of the pulp cavity. These latter cells arc of two kinds : some, columnar in 
shape, are named the odontoblasts of Waldeyer, and will bo referred to hereafter; 
others, fusiform in shape, are wedged in between the columnar cells, and resemble 
those permeating the pulp. Both sets of cells have fine processes, which are said to 
be pmlonged into the dentine tubules. 
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The solid portion of the tooth consists of three distinct structures, viz. ivory 
(tooth-bone, or dentine), which forms the larger portion of the tooth ; enamel, which 
covers the exposed part, or crown ; aijd the cortical substance, 

or cement {crusta petrosa)^ which is disposed as a thin layer 343. — Vertical Section 
on the surface of the fang. » Molar Tooth. 


The Ivory, or dentine (fig. 344), forms the principal mass 
of a tooth ; in its central part is the cavity enclosing the 
pulp. It is a modification of the osseous tissue, from which 
it differs, however, in structure and chemical composition. 
On examination with the microscope, it is seen to consist of a 
number of minute wavy aiid branching tubes, having distinct 
parietes. They are called the dmital tuhuli^ and are em- 
bedded in a dense homogeneous substance, the intertuhular 
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The deMtal tulmli are placed parallel with one another, and open at their inner 
ends into the pulp cavity. They pursue a wavy and undulating course towards 
the periphery. The direction of these tubes varies; they are vertical in the upper 
portion of the crown, o}>lique in the neck and upj)er part of the root, and towards the 
low'er prtxt of the root they are inclined downwards. The tiibuli, at their commence- 
ment, are about -4 of an i^ch in diameter ; in 

their course they divide and subdivide dichoto- 1 ci i* 

inously, so as to give to the cut surface of the Tooth. (Magnified.) 

dentine a striated appearance. From the sides of 
the tubes, especially in the fang, ramifications of 
extreme minuteness are given off, which join 
together in loops in the intertubular substance, or 
terminate in small dilat^itions, from which branches 
are given off. Near the periphery of the dentine, 
the finer ramifications of the tubuli terminate in a 
somewhat similar manner. In the fang these rami- 
fications occasionally jiass into the crusta petrosa. 

The dental tubuli have comparatively thick walls, 
and contain slender cylindrical prolongations from 
the cells of the pulp tissue, first described by Mr. 

Tomes, and named Tonies's fibres or dentinal fibres. 

These dentinal fibres ai*e analogous to the soft contents 
of the canaliciili of bone. Between Tomes’s fibres 
and the ivory of the canals, there is an elastic homo- 
geneous membrane which resists the action of acids, 
the dentinal sheath of Neumann. 

The interfuhtilar substance is translucent, finely 
granular, and contains the chief part of the earthy 
matter of the dentine. After the earthy matter 
has been removed by steeping a tooth in weak acid, 
the animal basis remaining is described by Henle as consisting of bundles of pale, 
grapular, flattened fibres running parallel with the tubes; but by Mr. Nasmyth as 
consisting of a mass of brick-shaped cells surrounding the tubules. By Czermak and 
Mr. Salter it is supposed tp consist of laminae which run parallel with the pulp 
cavity, across the direction of the tubes. A section of dentine often displays a series 
of irregular cavities, * the intergldbular spaces/ which are filled up by a transparent 
soft material, and are believed to be the result of imperfect calcification of the fibres 
of the dentine. They have received their name from the fact that they are surrounded 
by minute nodules or globules of dentine. They are usually most conspicuous in the 
neighbourhood of the cement. The * granular layer ’ of Purkinje, situated on the 
outer surface gf the dentine, is formed by a collection of these spaces of smaller size 
ifyt* 347)* The section of the dentine is marked by a series of somewhat parallel 
lines*— tthe * incremental lines ’ of Salter— produced by the curving of the dentinal 
jbnbuli during the growth of the tooth. 
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Chemical CompoaUion. According to Berzelius and Bibra, dentine consists of 
28 parts of animal, and 72 of earthy matter. The animal mattet^ is resolvable by 
boiling into gelatin. The earthy matter consists of phosphate of lime, carbonate of 
lime, a trace of fluoride of calcium, phosphate of magnesia, and other salts. 

The Enamel is the hardest and 'most compact part of a tooth, and forms a thin 
crust over the exposed part of the crown, as far as the commencement of the fang. 
It is thickest on the gi-inding surface of the crown, until worn away by attrition, 
and becomes thinner towards the neck. It consists of a congeries of minute hexa- 
gonal rdds. They lie parallel with one another, resting by one extremity upon the 
dentine, which presents a number of minute depressions for their reception j and 
fornnng the ft-ee surface of the crown by the other extremity. These fibres are 
directed vertically on the siimmit of the crown, horizontaHy at the sides ; they are 
about the 7-7-Vo inch in diameter, and pursue^a more or less wavy course. The 

enamel is marked by a series of undulating lines, which cross each other or Slccussatc;* 
t hese lines ai’o doubtless formed by the vaiiation in the dourse of the enamel-rods. 
Another series of lines, coloured brown, probably from the presence of pigment, and 
denominated the parallel strijc of Retzius, are seen on a section of the enamel. Their 
exact significjiiK^e is uncerbiin. 

Numerous minute intersti(tes intervene between the onaiiud fibj-es near their 
dentinal surface, a provision ealculat/ed to allow of the peruK^ation of fluids from the 
dentinal tubuli into the substance of the enamel. The enarnel-rods consist of solid 
hexagonal or four-sided j>risms connected by their surfaces and ends, and filled witli 
calcareous mattiT. If the latter be removed, by weak acid, from newly formed oi' 
growing enamel, it will be found to present a network of delicate prismatic <^ells of 
animal matter. It is a disputed point whether the dentinal fibres penetrate n 
cei’tain distance between the rods of the enamel or no. No nutritive canals exist in 
the enamel. 

Chemical Composition* According to Bibra, enamel consists of 96*5 per cent, of 
earthy matter, and 3*5 pea* cent, of animal matter. The earthy matter consists of 
]>liosphate of lime, wn'tli traces of fluoride of calcium, (carbonate of lime, phosphate of 
magnesia, and other salts. 

Th(? CoRTicAii Substance, or cement {crnMa ]>ctros(i)^ is disposed as a thin lay( 3 r 
on the roots of the teeth, from the termination of the enamel, as far as the apex of 
the fang, wliere it is usually very thick. In struciurc and chemical coiriposition it* 
reseiublt3s bone. It contains, sparingly, the lacunae and c^naliculi which chara(^terise 
true bone ; the lacunae placed neai* flio surface have the canaliculi radiating from 
the side of the lacunae towards the periodontal membrane ; and thos« more deeply 
})laced join with the adjacent dental tubuli. In the thicker jK>rtions of the crusta, 
petrosa, the lamellae and Haversian* canals pe?uliar to bone an3 also found. As age 
advances, the cement incroas(3s in thickness, and gives rise to those bimy growths, or 
exostoses, so common in the teeth of the aged ; the pulp-cavity becomes also partially 
filled up by a hard substance, intermediate in structure between dentine arid bone 
{osteo-detdine^ Owen ; secondary dentine^ Tomes). It appears to be fornuM:! by a slow 
conversion of the dental pulj), which shrinks, or even disappears. 

Development of the Teeth. (Figs. 345 to 351.) 

In describing the development of the toetli it has seemed better to give the ^lore 
modern account first, and then that of Goodsir, which was till recently nnivetially 
accepted. 

According to the description now generally adopted (that of Waldeyer), the de- 
velopment of the teeth in the foetus begins at a very early j>eriod — about the seventh 
week. On the surface of the jaw there is found a depression or groove (‘ the dental 
groove *), the surface of which is formed of a collection of epithelial cells, the tissue 
below of gelatinous and cellular substance, which is taken to represent the corium 
and cellular tissue of the mucous membrane, and deeper than which is the ossifying 
substance of the jaw (fig. 345). Tlie essential structures of the teeth are derived 

SS 
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fi-orn these two elements, the enamel from the epithelium which covers the surface 
of the dental groove, the dentine and crusta |jetro»i from the deeper structures. 

First as to the enamel. The epithelium }>ecomes heaped up over the margins of 
the dental groove, and tlieii passes down into it ; and as the sides of the gx'oove rise 
up, the epithelial mass (or * enamel organ ’) seems to jhuss deeper and deeper iijto the 
substance of the jaw, meeting with the jmpilla, presently to be descril^ed, from which 
the dentine or bulk of the tooth is dovelopcKb and assuming the form of a flask or 
cap iinitt^d to the superficial layer of epithelium by a neck, bridge, or string of epi- 
tliclium. This string is the gul)ernaculum or future enamel organ of the p^manent 
tootli. As the dental papilla grows up fi-oui the bottom of the groove, the enamel 
organ folds itself over it in the form of a c;ip, or capsule, presenting an outer and 

345* — Vertical iSectioii of* the Tnfefior Maxilla of an early Ilunian Fu 3 tu 8 . (Magnified 

25 diams.) 



1. iViiUtl groov'd, j. Ucjiiains of tlic* g-Tiii. Kiiiiinol organ, prompt) ting oxt-t^rnally opithfliuin, as also 

wliero it forms tlj«‘ enaiiidl gmii of tin- impilUo of tiuMli'iiiiil saociilus. .4. Secuiuluri* enamol germ ; rudlrmmt of the 
)>ermanent tooth. .«j. germ. (i. Lower jnvv. 7. JVIeokePs ejirtilagc. 

inner surfact', still epithelial (fig. 346), and ^an intermediate portion undergoing 
development jnto the 2>roper enainel-t issue. The epithelial covering on the outer 
surface of the enaiiuil long remains distinctly perceptible. After the tooth Las 
emerged from the gum, this layer :iia5' be sej)ara£ed from the calcified mass below by 
the action of strong acids, in the form of a membrane (cuiicula dentis, Nasmyth's 
meiubriiiie) marked by the hexagonal impressions of the enamel prisms, and when 
stained by nitrate of silver showing the characteristic api)oaranco of epithelium. 
This membnine soon wears away from the surface of the tooth. 

The bulk of the enamel is formed by tbo calcification of the ejnthelial cells, which 
are changed into liexagonal pi'isnis, the commuuiciitioii of which with each other 
forwis the hexagonal rods of tlie m»iture enamel ; but the exact relation of the embry- 
onic t^ells to the futui e lods, and the precise i*easou of the appearance of the trans- 
verse striie on Uie latter, lia^'e not yet been satisfactorily demonstrated. The ciilcifi- 
c^ati^n of the successive layers of epithelium is j)roceded by the production of a 
gelatinous mass (the ‘ enamel jelly ') between the investing epithelium and the calci- 
fying tissue. 

As the epithelium is ixiidergoing this remarkable development a projection of the 
mucous tissue (blastema, or corium) of the infiiutile jaw springs up to meet it out of 
the bottom of the dental giwve. This projection was described, by Goodsir, as a row 
of separate papillie. It is now described, after Dursy and Waldeyer, as a ridge, the 
mtervening parts of which tire atrophied, so as to leave papillae, which become coated 
all over by the ename loigan, and thus the sacculai* stage of the teeth is produced, 
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the papillife which are to form the bulk of the teeth i>eing coated with a vascular con- 
nective tissue, isolated by tlie enamel organ, and separated fiom each other l>y the 
growing tissue of the foetal jaw. • 

The next step Is the formation of the odontoblasts, which have a relation to 
the development of the teeth similar to that of the osteoblasts to the formation 
of lx>ne. These are large nucleated cells of elongated form, and provided with 
numerous processes develoj)ed from the cells of the dental papilla, which at that 
ettrly stage consist of a fine fibrous tissue containing a number of cells, likened 


by WaFdeyer to the structure of old 
atrophied umbilical cords, the elastic 
tissue only being absent. The odonto- 
blasts send out processas, which, as 
they gi’ow, become calcified externally, 
the calcified jxu'tion forming the ivory. 


346. — Dental Sac of a Human Embryo at an 
advanced Stage of Development , partly dia- 
grammatic. 



*1. Wall of Mu? sat*, t'oniieil of roiiuoctivo. tiMsti**, uitli its 
Ktratinu a' and its ijiiut h. I'Jimniol orpvii, 
witli its i)Hj)illary and i)tirlctiil layi r of oclls. r, d. Tin; 
cnanu'l-Tiicndiraiio and <*naniel-prisins, Dnpt.iiiiM’ollK. 

DniiiMi f^orrii and ciipillarlcs. j/, /. Transition <if tho 
wall of the foHlrlo Into the tissue of Mu? dnitH) 


347. — ( 'aniix? Tooth of Man, prestmting a 
Portion of the Transverse Section of the 
Hoot. 



1. Meniont with lar^o laoirnai? niid piimllc?! strijo. j, In- 
• tcrj^lobnlar Hiiitstanoc*. j. Muntinul tubulns. (Mag* 
nitic»l jon iliains.) 


the uncalcified part the dentinal fibres (Toihes's fibres), and the lateral processes 
the brsuiches of anastomosis Avliere}>y the tlentinal canals communicate. Ilie remains 
of the odontoblasts themselves form what is known as the * membrana t^bons * of 
Kblliker, a cellulnr layer which forms the investment of the pulp lying between its 
nerves and vessels and the dentin(\ 

The cement is ordinary Ixjne, containing canaliculi and lacuna?, and dcveloi»ed l¥om 
the deeper tissues of the fictal jaw, exactly as bone is produced in other parts of the 
body by periosteal ossification. Haveiman canajs arc* found, according to Salter, 
where the cement is thick. , 

The germs of the milk teeth make their appearance in the following order : 
at the seventh week, the germ of the first molar of the upi)er jaw appears ; at the 
eighth week, that for the canine tooth is developed : the tv^o incisor papillro appear 
about the ninth week (the central jireceding the lateral) : lastly, the second molar 
papilla is seen at the tenth week, behind the anterior medar. The teeth of the lower 
jaw appear rather later, the first molar papilla being only just vLsible^t the seventh 
week ; and the second molar papilla not being developed before the eleveiith week. 
This completes the first or pipillary stage of their development. 

s s 2 
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According to Goodsir’s description the dental groove now becomes ciontracted, 
its margins thickened and prominent, and the groove is converted into follicles 
for the reception of the papillae, hy*‘ the growth of membranous septa, which pass 
across the groove between its bordei*s (fig, 348). The follicles by this means 
become the alveoli, lined by periosteum, from 

the l>ottom of which the process of the miicoiiB Development of Teeth, 

membrane of the gum lises, which is the germ (After Qoodsir’s description.) 


of the future tooth. The follicle for the fii^st 
molar is complete about the tenth week ; the 
canine follows next, succeeded by the follicles 
for the incisors, which are completed about the 
eleventh or twelfth week ; and, lastly, the 
follicle of the posterior molar is completed 
about the fourteenth week. These changes con- 
stitute the second or follicular stage. 


fic. 348. 




About the thirtf^nith week the jiapilhe btigin 
to grow rapidly, pi'oject from the follicdes, and 
assume a form corn^spondi ng with that of the 
future teeth : the follicles soon becomes deeper, 
a,nd from their margins small meinlminons 
]»r()(M\ss(\s, or opercuhi, are developed, whi(fh, 
meeting, unite* and form a lid to the now <*losed 
<?avitv (tig. 349). These processes {correspond 



in shape to tlie form of the crown of the 


tooth, and in numbei* to the tubercles on its 
surface. The follicOes of th(i incisor teeth have 
two opercula, thes canine thiee, and the molars 
four or fiv(' each. The follicles are thus con- 
vfU'lf'd into denial sacs, and the coniaitied 
]»apilhc l)e(ome pulj»s. The lips of the dental 
groove gradually adv^aiico over the follicles from 
hehind forwards, and, uniting, gradually oh- 
litorato it. This completes the thii'd or sjicciilar 
stitge, which takes place about the end of the 
iifteenth week. 

The deep i>ortion of the primitive de.n^al 
groove is closed in ; hut the more super- 

ficial portion, near the surface of the gum, 
still j'cmains open : it is called, by ‘Mr. Good- 
sir, the sp.cxmdary dental (jroove ; fi*om it are 
d(^v( 5 loped the ten ant( 3 rioi* j>ermanent teeth. 
About tlic fourti^eiith week certain lunated 
depressions are formed, one behind emh of 
the sacs of the rudimentary milk teeth. They 
are ten in number in ejich jaw, and aie 
foi tried successively from before liack wards ; 
they are the rudimentary follicles of the four 


riG. 350. 



j 



jiermaneiit incisors, the tworcanine, and the four bicuspids. As the secondary dentiil 
groove closes in, the follicles become closed cavities of reserve (tig. 349). The cavities 
soon elongate and recede from the surface into the substance of the gum, behind the 
sacs of the deciduous teeth, and a papilla projects from the bottom of each, which is 
the germ of the permanent tooth i at the same time one or more opercula are 
developed from the sides of the cavity : and these, uniting, divide it into two portions; 
the lower portion oontkining the papilla of the permanent tooth, the upper narrower 
portion becoming gradually contracted in the same way that the primitive dental 
gr^ve was obliterated over the sacs of the deciduous teeth (%. 350). 

The six posterior permanent teeth in each jaw, three on each side, arise from 
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8iiccei)sive extensions backwards of the back part of the primitive dental groove. 
During the fourth month, that portion of the dental groove which lies behind the 
last temponiry molar follicle remains open, aiid»from it is developed the papilla, the 
rudiment of the first permanent molar. The follicle in which it is contained becomes 
closed by its operculum, and the upper part of the newly formed sac elongates back- 
wards to form a cavity of resei've, in which the papilla of the second permanent 
molar appears at the seventh month after birth. After a considerable interval, 
during which the sacs of the first and second permanent molars have considerably 
increased in size, the remainder of the cavity of reserve presents for the last time a 
series of changes similar to the preceding, and gives rise to the sac and papilla of the 
wisdom-teeth, which appear at the sixth year. ^ 

The chief dilFei^ence, therefore, between Goodsir’s desciiption and those of later 
anatomists is that he did not recognise the epithelial origin of the enamel, describing 
merely the ‘ opercula,' which in the modern description would be recognised only as 
part of the ordinary connective tissue in which the papilla* is embedded (fig. 346, (t). 
The origin of the dentinal fibres from the odontoblasts is another matter of primaiy 
importance which was not recognised in the older descriptions. 

Erwptimu When the calcification of the difFereut tissues of the tooth is sufli- 
ciently advanced to enable it to bear the pressure to whhdi it will be afterwards sub- 
jected, its eruption takes place, the tooth making its way through the guru. The 
gum is absorbed by the pi’essure of the crown of the tooth against ifc, which is itself 
]>ressed up by the increasing size of the fang (fig. 351). At the same time the septa 
between tlie dental sacs, at first fibrous in structure, ossify, and constitute the alveoli ; 
those firmly embrace the nocks of the teeth, and afford thorn a solid basis of support. 

The erujition of the temporary teeth commences at the seventh month, and is 
complete about the end of the second year, those of the lower jaw preceding the 
up[Ku*, 

The periods for the eruptiou of the temporjivy set are — 

7th month, central incisors. 14th to 20th month, canine. 

7th to 10th month, lateral incisors. i8th to 36th month, posterior molars. 

12 til to 14th month, anterior molars. 

Calcification of the permanent teeth commences a little before birth, and proceeds 
in the following order in the upper jaw, in the lower jaw a little earlier : — First 
molar, five or six months ; the central incisor, a little later ; lateral incisors and 
canine, about the eighth or ninth moxth ; the bicuspids at the second year ; second 
molar, five or six years ; wisdom-tootli about twelve yetirs. 

Previous to the permanent teeth penetrating the gum, the bony partitions which 
separate their sacs from the deciduous teeth ase absorbed, the fangs of the temporary 
teeth disappear, and the permanent teeth become placed under tlie loose crowns of 
the deciduous teeth ; the latter finally become detached, and the permanent teeth 
take their place in the mouth. 

The eruption of the permanent teeth takes place at the following i)eriods, the 
teeth of the lower jaw preceding those of the upper by a short interval : — 

6^ years, first molars. loth year, second bicuspid. 

7th- year, two middle incisors. 1 rth to 12th year, canine. 

8th year, two lateral incisors. 12th to 13th year, second molars. 

9th year, first bicuspid. 17th to 21st year, wisdom-teeth. 

The Palate. 

The Palate forms the roof of the mouth : it consists of two portions, the hard 
palate in front, the soft palate behind. • 

The hard palais is bounded in front and at the sides by the . alveolar arches and 
gumsj behind, it is continuous with the soft palate. It is covered by ai^ense structure 
formed by the periosteum and mucous membrane of tlie mouth, wbi^q^ are iutdmately 
adherent together. Along the middle line is a linear ridge or #Mch termi- 
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nates anteriorly in a small papilla, corresponding wi th the infer ior j^pening of the 
anterior jmlatine fossa. This papilla receives BTaments from the naso -palatine and 
anterior palatmVrnefTOs. On eitlier side and in front of the raphe the mucous mem- 
brane is thick, pale in colour, and corrugated ; behind, it is thin, smooth, and of a 
deeper colour : it is covered with sr|uamous epithelium, and furnished with numei*ous 
glands (palatal glands), which lie between the mucous membrane and the surfiice of 
the bone. 

Tlie soft palate {velum pewlvhim palMi) is a suspended from the 

posteiioi* Iwrder of the hard palate, and forming an incomplete septum between the 
mouth and pharynx. It consists of a fold of mucous membrane, enclosing muscular 
fibres, an ai)oneurosis, vessels, nerves, adenoid tissue and mucous glands. Wlien 
occupying its usual position (i.e. relaxed and pendent), its anterior surface is concave, 
continuous with the roof of the mouth, and marked by a median iddgo or raphe, 
whicli indicates its original separation into two lateral halves. Its posterior surface 
is convex, and continuous*with the mucous membrane covering the floor of the pos- 
terior hares. Its i^ppei^Jborder is attached to the posterior margin of the liard palate, 
and its sides are bleialed with the pharynx. Its lower border is free. 

Hanging from the middle of its lower }>order is a small cOnical-shaped pendulous 
process, the, i^vula : and qj*ching outwards and dowjiwards from the base of the uvula 
on eiicli side are two curved folds of mucous membrane, containing miisciilar fibres, 
called the arc/u^s or pillars of the softimlato, 

I'he anterior pjUar rups downwards, outwards, and forwards to tlij? the 

base of the tongue, and is formed by the projection of the Ralato-glossus muscle, 
covered by mucous membrane. 

Hie posterior pillars ai*o near(?r to each other aii<l larger than the anterior; they 
run downwards, outwanls, and backwards to the sitles of the jiharynx, and are 
formed by tlie projection of the l^alato-pharyiigei inuscles, coveiH‘d by iimcous mem- 
brane. Tile ante rior .and posterioi* pillai’s arc sc^paraUMl behn v __by tiiangular 
interval, in whieli the tonsil is lodged. 

The space left belw^en of the palate on the two sides is called the 

isthmus of the fa apes. It is bounded above by the free.iuargiu of the palate; below 
by tile tongue ; and on each side by the pillars of the soft j)alate and tonsil. 

Hie mucous membrane of the soft palate is tliin, and Tiovered with squamous 
epithelium on botli surfaces, excepting ne.ar the oiifice of tiio Eustachian tube,- where 
it is columnar and (?iliated,*' Beneath the mucous membrane on the oral surface of 
the soft palate is a considerable amount of adenoid tissue. Tlie palatine glands form 
a continuous kiyer on its posterior surface and round tlio uvula. 

Th(j aponeurosis of the soft jialate is a thin but firm fibrous layer attached above 
to the hard }>alate, and beeoming thiniYer towards the margin of the velum. It 
is blended wdth the aponeurotic tendon of the Tensor palati muscle. 

The of the soft palate are five on each side : the Ji cyator pa lati, Tensor pialati, 

Palato-glosKSUs, iVlat o-p l iaryng^ ^ X^ygoT u v ulge ^ seo p. 232). The following 

is the feTative position ofthese structui*es in a dissection of the soft palate from 
the posterior or nasal to the anterior or oral surface. Immediately beneath the nasal 
mucous membmiie is a thin stratum of muscular fibres, the posterior fasciculus of the 
PalHto-pharyngeus muscle joining with its fellow^ of the opposite side in the middle 
line. Beneath this is the Azygos uvulee, two rounded fleshy fasciculi, placed 
side by side in the median "line of the soft palate. Next comes the aponeurosis 
of the Levator palati joining with ^the muscle of the opposite side in the middle line. 
Fourthly, the anterior fasciculus of the Palato-pharyiigeus, thicker than the posterior 
and separating the Levator palati from the next muscle, the Tensor palati. This 
muscle terminates in tendon which, after winding round the hamular process, 
expands into a broad aponeurosis in the soft palate, anterior to the other muscles 
‘which have been enumerated. Finally, we have a thin muscular stmtum, the Palato- 

‘ ^ A(scordin^^ Kleio^jthe mucous membrane on the nasal surface of the soft palate is in 

covered throughout by columnar ciliated epithelium. 
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glossus tnuscle, placed in front of the aponeurosis of the Tensor jialati, and sepamted 
from the oral mucous inembraAe by adenoid tissue. 

The tonsils {fUiiygdaUr) are two glandulai; organs, situated one on each side of 
the fauces, between the anterior and posterior pillars of the soft palate. They ai^e of 
a lounded form, and vary considerably in size in different individuals, Exte rnally 
the tonsil is in relation with the inner s^urface of tho Superior (bevpnd 

w hich are the intenial ca>rotid ai\d ascending pharyngeal artei-ies), and c ^yiy sponds 
to" The angle of tlie lower jaw’’. Its inner siirjxice presents fi'om twelve to fifteen 
orifices, limdmg into small recesses, from which numerous follicles branch out into 
the substance of the gland. These follicles lU'e lined by a continuation of the iinuious 
membrane of the pharynx, covered with epithelium; around each follicle is a layer of 
closed capsules embeddt^d in the submucous tissue. These capsules ai*e analogous to 
those of.Peyer's glands, consisting of adenoid tissue. No oj)enings from the capsules 
into the follicles can be recognised. They conbiiu a thick greyish secretion. 

The. arteries supplying the tonsil are the dorsalis Knguse from the lingiuJ, the 
ascending palatine and tonsillar from the facial, the ascending pharyngeal fix)m the 
external carotid, and tlie descending jwilatine branch of the intermvJ maxillary. 

Tlie ve/ins terminate in the tonsillar plexus, on the outer side of the tonsil. 

The nei'ves are d^i*ived from Meckel’s ganglion, and from the glosso-pharyngeal. 


The Saeivauv Glands. (Fig. 352-) 

The principal salivary glands communiciiting with the mouth, and [touring iheir 
secretion into its cavity, are the parotid, subniaxilJaiy, and sublingual. 


352. Thu Salivary Ghuuls. 



The Parotid gland s so called fi'om , being placed near the ear [trapity near; oSc, 
wroVf the largest of the three salivary glands* varying in weight from 

half an ounce to on ounce. It lies u pon the side of t he f^e, immediately and 

in front of the external ear. It is limfteffabOTe below , by the 

a ngle of the , jaw, and by a horizontal line drawn lEetweep it and the mastc^d process : 
anteriorly, it extends to a variable extent 'over the Masseter niuacio; posieripriy, it 
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18 bounded by the external meatii% the mastoid process, and the Sterno-mastoid and 
Digastric muscle^, slightly overlapping the former. 

sur face is grooved tc^ embrace the posterior margin of the ramus of 
the lower jaw, and advances forwards beneath the ramus, between the two ptery- 
goid muscles. It s outer surfa ce, slightly lobulated, is covered by the integument 
and fasc'ia, and lias one or two lymphatic glands resting on it. 
extends deeply into the neck, hy means of two large processes, one of which dips 
behind the styloid process, and projects beneath the mastoid process and the Sterno- 
mastoid muscle ; the other is situated in front of the styloid process, and passes into 
the back part of the glenoid fossa, behind the articulation of the lower jaw. Em- 
bedded in its substance is the externaJLjsarot^ arterj’’, which ascends behind the 
ramus of the jaw; the posterior auricular arteiy emerges froju .the gland behind ; 
the temporal artery above ; the tra nsv ers e fa cial in front ; and the inte rnal maxil lary 
winds through it inwards, behind the neck of the jaw. Supei'ficial to the external 
carotid is liRert fuf^ ^ formed the union of the tempoml and internal maxillary 
veins; a brnnch, connecting this trunk with the internal jugular, also passes through 
tlie ^and. It is* also traversed, from lieforc backwards, by the facial nerve and its 
branches, which emerge at its anterior border; tlie great auricular nerve pierces the 
gland to join the facdal, and the tein[K)ral branch of the inferior maxillary nerve lies 
alK)ve tlie upper part of the gland. The internal carotid artery and internal jugular 
vein lie t^lose to its deep surface, 

Tlie duct of the parotid gland (Stenson’s) is about two inches and a half in length. 
It O[)ons ufion tlie inner surface of the cheek by a small oiifiee, opposite the second 
molar tooth of the upper jaw ; and from this orifice it may be traced obliquely for a 
short distance beneath the mucous membrane, and thence tiuougli the substance of 
the Buccinator muscle, and across the Masseter to the anterior border of the gland 
in the substance of wliicli it commences by numerous branches. The direction of the 
duct corresponds to a line dmwn acr oss the face aljout^a iin ger^s breadth below the 
zygoma, from the lowe^art of the concha, to midway between the fre e m argin of 
the lip and^he ala of tlie nose. While crossing the Masseter it r eceives the 

duct of a small detached jporfion of the gland, soda parotidis, which occasionally 
exists as a separate lobe, just beneath the zygomatic arch. The pai’otidduct is dense, 
of considei’able thickness, and its canal about the size of a crow-quill; it consists of 
an external oi* fibrous coat, of considerable density, containing contractile fibres, and 
of an internal or mucous coat lined with short columnar epithelium. 

Vessels and Nerves. The arteries supplying the parotid gland are derived from 
the external q^x'otid, and from the branches given off by that vessel in or near its 
substance. The vehu follow a similar course. The lymphatics terminate in the 
superficial and deep cervical glands, {/assing in their coui*se through two or thret? 
lymi>hatic glands, placed on the surface and in the substance of the parotid. The 
nerves aie derived fi*om the carotid plexus of the sympathetic, the facial, and the 
&iiperficiaUtemi>oral branches of the auriculo-temjwral and great auricular nerves. 

The Submamllury gla^td is situated below the jaw, in the anterior part of the 
submaxillary triangle of the neck. It is m*egular in form, and weighs about two 
drachms. It is covered by the integument, Platysma, deep cervical fascia, and the 
l)ody- of the lower jaw, corresponding to a depression on the inner surface of that 
Ijone ; and lies upon the Mylo- hyoid, Hyo-glqssus, and Styl o-glossu s muscles, a 
portion oC the gland passing* beneath the posterior border of the Mylo-hyoid. In 
ftv>nt of it is the anterior belly of the Digastric ; behind, it is separated from the 
ESg^ tid gla n d by th e stylo-maxii rafy lig ament, and fiNom the sumln^uarg^ in 
front by the The faSal artery lies embedded in a groove in its 

Interior and upper border. 

The duct of the; 8 ubifiaxillary gland (Wharton’s) is about two inches in length, 
and its are midoh thinner than those of the parotid duet. It opens bj^a narrow* 
on summit of a Bina^j^pilla, at "the side of the frsenuzirim^ute. Traced 
thek^, ig found to pass, between the Qenio^hyo- 

then backwards and outwards between the Mylcnhyoid^ and the 
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Hyo glossus and Genio-hyo-glossus muscles, to the deep portion of the gland, where 
it commences by numerous branches. On the Hyo-glossus muscle it lies between the 
gustatory and hypoglossal nerves, but at the anterior border of the muscle it crosses 
beneath the gustatory nerve and is then placed above it. 

Vessels and Nerves. The arteries supplying the submaxillary gland are branches 
of the facial and lingual. Its veins follow the couise of the arteries. The nerves are 

353. — A highly magnified Section of the Submax illary Gland of the Dog, stained 

with Carmine. (Kblliker.) 



rt. Croft5 fioction of small sulivary duct, b. An nlveolus containing salivary cells, c. Crosoent of Qiannzzf. 

derived from the submaxillavy ganglion, from the Mylodiyoid branch of the inferior 
dental, and fiom the sympathetic. 

The Suhlin(faal gland is the smallest of the salivary glands. It is situated 
l)eneath the mucous membrane of the floor of the mouth, at the side of the frtenum 
linguae, in contact with the inner surfiwe of the lower jaw, close to the symphysis. 
It is narrow, flattened, in shape somewhat like an almond, and weighs about a dmehm. 

3S4* — Illustrating PQiiger’s Views of the Termination of the Nerves in the Alveolar 
Cells. (From Strieker’s Handbook.) 

A 




A. Direct passage o£ nerve into a salivary cell. B. By the medium of a multipolar ganglion-cell, g, 

• 

It is in relation , ahove, with the mucous membiune ; below, with the Mylo-hyoid 
muscle ; % n front , with the depression oiTltRJ'BiaB'^ff the^sjSphysis of th^eTow^P^liW^ 
and with its feiiow of the oppoSie side ; t^^^ deep part of the suJ;^|p^illB^ 

gUmd ; and with the Genio-ti^yo^gloss usy from which it is ^p arated the 

li ngu al nerve and Wharton’s duct. Ii»“^excretorv duct^TSi^u^ J^ from 

eight to twenty m numoer, open separately into the mc^uth, on the elevated orest of 
mucous membrane, caused by the projection of the gland, on either sidc^of the fronum 
lingue. One or more join to form a tube which opens into the Whar^t^lili duet ; 
this is called the duct of Bartholine. 
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Vessfh and N^erves. The sublingual gland is supplied with blood from the sublin 
j^ual and submental arteries. Its nerves ai^e derived from the gustatory. 

Structure, The salivary are mnipound racemose glands, consisting of numerous 
hibes, which are made up of smaller lobules, connected together by dense areolar 
tissue, vessels, and ducts. Each lobule consists of the ramifications of a single duct, 
* branching frequently in a tree-like manner,’ the bra-nches terminating in dilated 
ends or alveoli on which the capillaries are distributed. These alveoli, howwer, as 
Pfliiger points out, are not necessarily spherical, though sometimes they assume that 
form, sometimes they are })erfectly cylindrictvl, and very often they are mutually 
compressed. They are lined by an epithelium which almost fills the alveolus, the 
cells of which, calleil scdwary cella^ are spheroidal masses of protoplasm, and contain 
a single nucleus ; which, after death, is found to be much compressed, and placed at 
the periphery of the cell. Hei-e and there in the alveolus are seen peculiar balf- 
moon-shaped bodies, lying between the cells and the membrana propria of the 
alveolus. They are termed the cresce 7 U 8 of Gianuzzi^ and are regarded by Pfliiger as 
due to post-mortem change : by Klein they are considered to bo ^ semilunar groups 
of parietal granular cells.’ The salivary cells are supported by the basement 
membrane, on the other side of wliich the capillaries are distributed. Pfliiger 
describes the nerves as being directly continuous with the tissues of the alveoli, the 
nerve sometimes passing through a ganglion-cell just before joining the alveolus (fig. 


354 B). Tlirough those cells the fibres of 
the nerve become directly attiiched to the 
salivary colls. The <lacts which originate 
out of the alveoli are lined at their com- 
mencement ])y epitlielium which difiers 
little from the pavement typo. As the 
ducts onlaige, the epitheliiU cells change to 
the columnar type, and they are described 
by Pfliiger as attached to the basement mem- 
brane by a brush of fine liair-liko processes, 
which he believes to Iks continuous with 


355 . — An Alveolus of a Compound Race- 
mose Gland, injected from the l^xcretory 
Duct. (Highly magnified.) Hardly any- 
thing but the dark injecting fluid is 
shown ; the alveolar cells and nuclei are 
tmly faintly indicated ; those of the duct 
are not represented at all. The injec- 
tion is seen filling the central cavity of 
the alveolus, and passing from this in 
fine cliannels (re})resented by black re- 
ticulating lines) bt^tween and around the 
cells. (After Siiviotti.) 


tlie nerve-fibres. Glher aiiiitomists rogainl 
these cells as merely striated on their 
deep suifuce. The diu^ts not only spring 
directly fi*om the alv<X)]i, but also be- 
tween the cells of the alveolus itself a 
fine branching network is found, which 
is either a lymphoid tissue continuous 
with the sheath of the duct, or a sy^iteni 
of branching tubes by whicli the ducts 
commence betw^n the salivary cells (tig. 
355 )> biliary ducts are said to 



commence between the hepatic cells (see fig. 382, p. 672). The ducts have also 
diverticular passjxges lined with columnar epithelium,* and it seems that the secre- 
tion goes on in these diverticula and in the wider portions of the ducts where the 
coUmnar epithelium exists as well as in the alveoli. 


In the submaxillary and sublingual glands the lobes are lai'ger and more loosely 
united than in the parotid. « 

The secretion is watery, especially in the pai-otid gland, in the secreting cells of 
which it is said that no mucous globules are found, as they syre in those of the other 
salivary glands. Its reaction is alkaline. The solids, which amount to about 6 in 


1,000 parts, are composed of a peculiar ferment,^ called ptyalin (i^ parts), epithelium 
and mucus (about 2 parts), salts, viz. sulphocyanide of jiotassium, phosphate and 
chloride of sodium, phosphate of lime; pho9phate of magnesium, and chloride of 


5 “ * The student must recollect tliat a ferment is a body which initiates and propagates its 
urespectiveof the quantity of it which is present in the mixture. Thus a very minute 
portion' of ptyalin will decompose a large quantity of starch. 
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. potassium (over 2 parts), and a trace of fat. The uses of the saliva are to keep the 
mouth moist, and thus fwilitate the movements of the tongue in speaking and 
miistication, to dissolve the sapid substimces «gid I’ender them capable of exciting 
the nerves of taste, to lubricate the food and make it into a mass fit for swallowing, 
and to convert the starch of the food into dextrine and grape sugar, the latter 
functions being due to the ptyalin, which can be proved to have this property when 
isolated. 

The nerves supplied to the salivary glands are branches of the Fifth, the Sympa- 
thetic, and the Facial. The respecjtive functions of these nerves have been elucidated 
by dividing them in some of the lower animals and stimulating the cut ends. Thus 
in the dog, when the submaxillary gland is operated on, the C^Uiorda tympani having 
l>een exposed and stimulated, a great dilatation of the arteries takes place, the 
pulsation may be communicated to the veins, and there is a large flow of watery 
saliva. When the Chorda tympani is divided, the flow of sjiliva is arrested. If the 
divided (distal) end 1x5 now stimulated, the secretion is again increased. The function 
then of the Chorda tympani branch of the facml is to diminish the blood-pressure, 
increase the flow of blood, and excite the secretion of watery saliva. On the (iontraiy, 
stimulation of the sympatlietic causes a great contraction of the arteiios and a flow 
of very viscid saliva. If the sym]>athetic bo cut, or the upper ganglion extirpated, 
the flow of saliva is increased. If both nerves ha divided a copious and continuous 
flow of watery saliva ensues (parali/tic secretion). If the gushitory nerve be divided, 
and its central end stimulated, the same effecits are produced as by stimulation of the 
Chorda tympani. So that the gustatory nerve is regarded as the afferent nerve in 
the reflex act, and the Chorda as the efferent. 

M'mo'iis Glands. Besides the salivary glands proper, numerous other glands are 
found in the mouth. They appear to secrete mucus only, which serves to keep the 
mouth moist during tlie intervals of the salivary secretion, and which is mixed with 
that secretion in swallowing. Many of these glands are found at the posterior i>art 
of the dorsum of tlie tongue, hehind the circumvallate papillse, and also along its 
margins as far forward as the apex.^ Others lie ai’ound and in tlie tonsil tetween its 
cryjits, and a largo number in the soft palate. Thase glands art5 of the ordinary 
compound raccunose type. 

The secretion is more viscid tlian the saliva, and is distinguished from it by the 
presence of mucous globules and the absence of ptyalin. Its mechanical uses, how- 
ever, seem identical with or subordinate to those of the saliva.. 


Tuk Phauynx. 


The Pharynx is that part of tlie alimentary canal which is placed behind the 
nose, moutli, and larynx. It is a musculo-membranous sac, somewhat conical in 
form, with tlie base upwards, and the apex downwards, extending_,TcQin the under 
SiuI^ce .Qf .tlm sku^l to the cricoid carlilt^i in frmit, and the fift h cerv ical vertebra 

^ ^ 

The pharynx is about four inches and a h alf in le ngth, and broader in the 
teansyerse tha n in the ant ero-posterior diameter. Its g y*eatest br eadth is opposite 
the cornua ofThe hyoid l>one ; its naiTowesTpoTn^ its termination in the (ci^pElgu¥. 
It is liihiteaj. above by the basil ar process of the occipital bone; below / it is continuous 
with the oesophagus; posteriorlv y it is connected by loose areolar tissue with the 
cervica l por tion of the v^eferai column, and theJLongi colli and Recti capitis antici 
muscles ; a iiteriorJpj^ it i s incomple te, and is attach^ iiT'succession to the internal 

low^r jaw, th e tongue rh yoid 
styloief jin^ thei r muscl es. 



* It has Iteen recently shown by Ehnev that many of these glands open into the trenches 
around the circumvallate papillae, and that their secretion is more watery than that of ordi- 
nary mucous glands. He supposes that they assist in the more rapid diAribution of the 
subkance to to taated, over toe region where the special apparatus of ||he sensie of taste is 
situated. ^ . 
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and i» i n contact with tUnjcommajau^jd inteniad carotid^ the iuf^nal jugular 

ygiup, anSTSeT^^ nerves, anff^alibve, wiCli a smalfi^t 

of the Internal Pterygonl muscles. , 

It has seven openings jcomm^icatuig w^ the two posterior ijargSi the two 

Eusjhichiaa:! tuBes, the i^uth, lajrynx, and obsoj)hagus. "" 

The posterior rmres are the two large apertures situated at the upper part of the 
anterior wall of the pharynx. 

The two Eustuchuin tubes open one at each side of the upper part of the pharynx, 
at the back pirt of the inferior meatus. Below the ntisal fossfB‘' are the posterior 
surface of the soft palate and uvula, the large aperture of the mouth, the base of the 
tongue, the epiglottis, and the cordiform opening ot the larynx. 

The (jesophageal opening is the lower contracted portion of the pharynx. 

Structure. The pharynx is composed of three coats : mucous, fibrous, and mus- 
cular. 

The fibrous coat Ls situated betw^een the mucous and muscular layers, and is called 
the pharyngeal apo 7 iturosis. It is thi(?k above, where the muscular fibres afe 
wanting, and is firmly connected to the basilar process of the occipital and ijetrous 
portion of the teniporfd lioiuis. As it descends it diminishes in tliickncss, and is 
gnulually lost. 

The muco'us coat is continuous with that lining the Eusbichian tubes, the naies, 
the mouth, and the larynx. It is covered by columnar ciliated epithelium, as low 
down as on a level with the floor of the narcs ; l>elow that point the epithelium is of 
the squamous variety. Beneath the mucotis membrane are found laceinose mucous 
glands ) they are especially xuimevoiis at the upper part of the pharynx around the 
orifices of the Eustachian tubes. Throughout the pharynx are also numerous crypts 
or I’ecesses, the walls of which are surrounded by lymphoid tissue, similar to what is 
found in the tonsils. Acioss the back part of the pharyngejvl cavity, between the 
two Eusttudiian tubes, a considerable mass of this tissue exists, and has been named 
the plutryngeal Unml, 

The muscular coat has been already described (p. 231). 

Thk (EsoriJA<nJs, 

The CEsopiiagus is a muscular canal, about nine inches in l ength, extending 
from the pharynx to the sbunnch. It commences at^the loweinborder of the cricoid 
cartilage, opposite the fif th c ervical vertebra, descends along the front of the spine, 
through the posterior iiKXxlitistiiiuni, pjisses through the Diaphragm, and, entering the 
abdomen, terminates at the cai'diac orifice of the stoimich, opposite the niiiHj^ dorsal 
vertebra,. The general direction of tire cesophag'ds is vertical ; but It presents two 
*or three slight curvatures in its course. At its c ommencement it is placed in the 
median line; but it iiiclines to. the left side as fiir as the rQot of the neck, gradually 
passes to the middle line again, and finally again deviates to t^ left as it passes 
forwards to tlie oesophageal opening of the DiaphnignT TEe oesophagus also presents 
an antero-posterior flexure, corresponding to the curvature of the cervical and 
thoracic portions of the spine. It is the narrowest part of the alimentary canal, being 
moi^. contracted at its commoncement, and at the point where it passes through the 
Diaphragm. 

lielations. In the ^leck , .the oesophagus is in relation, in fronL with the tmefega ; 
and, ai^e lower part of the neck, where it projects to the left side, with the thyr oid 
gland and t bor^ic d uct ; behind' it rests ujK>n the ver tebrtd column and Lon^s 
^DBTmuscle ; on eacX side, it is in relation with the common carotid artery (especiSly 
the as it inclines to that side), and part of the latemT Jqbes^g^^ gland ; 

the r ecurrent laryngeal herves ascend between it and the tiwhea. 

IS at first situated a little to the left of the median line ; it then 
passes be hind j' .fae left side of the transverse paH of the aortic arch, and descends in 
the posterior me<^stinum, along the ri ght side oiT the aoi^ta. ^ f heJ Diaphragm , 

whm^ it passes in . front and a 1 i t tle^tb ilie ! loft ot the artery, previous tg entering 
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the abdomen. It is in relation, hi fron ts with the trachea , the arch of 
l€ ^t carotid , and leftju]^^^ the left Wonghus, and 'tTIe^c^^lberior.j^ 

fac e of the j)encardium j hehhul, it the vertebral column, the liongua 

cofliT^nXthe intercostal ve^els; and telow, near the !t)iapliragm, upon the front of 
tKe aorta ; laterally ^ it is covered by th^ pleuras : the vena majpf lies on the 

right,“ahH the "descendi^ on the left side. The pneumogastric nerves descend 

in close contact with it, the riglit nerve passing down bchincl, and the left nerve in 
fronJt^j3l.it. -• 

Surgical Anatomy, — Tlio relations of tlie (esophagus an* of considerable practical interest 
to the surgeon, as he is frecpiently required, in cases (»f strict uiv of this tube, to dilate the 
canal by a bougie, wlnm it is of importance that the direction of tlie oesophagus, and 
its relations to surrounding parts, should he reniemben^d. In cases of malignant disease of 
the oesophagus, where its tissues have becotim softened from iiililtratiori of the morbid de- 
posit, the greatest care is requisite in directing the bougie through the strict ured part, as a 
false passage may easily be made, and the instrument may pass into the mediastinum, or into 
one or the other pleural cavity, or even into the j>ericardiiim. * 

The student should also remember that contraction of the ocsopbagus, and consequ<*nt 
symptoms of stricture, are occasionally produced by an aneurism of some part of the aorta 
pressing upon this tube. In such a case, the passag-o of a Ix^ugio could only hasten the fatal 
issue. 

It occasionally happens that a foreign body bticomcs impacted in the o^.sophagus, wlticli 
can neither bo brought upwards nor moved downwards. When all ordinary means for its 
removal have failed, excision is the only resource. This, of course, can only be performed 
wh<?n it is not very low down. If the foreign body is allowed to remain, extensive inflam- 
mation and iilceratibn of the msophagus may ensue. In one t^ase the foreign body ultimately 
penetrated tlie intervertcshral substance, and destroyed life by inllamination of the membranes 
and substance of the cord. 

The operation of cesopbagotomy Is thus performed. The patient being placed upon his 
back, witli tlie head and should(n\s slightly elevated, an incision, about four inches in length, 
should be made on the left side of the trachea, from the thyroid cartilage doAvnwards, 
dividing the skin and Platysma. The edges of the 'Nvomul being separated, the Omo-hyoid 
muscle should, if necessary, be divided, and the li})res of the Sterno-hyoid aiul Hterno-thyroid 
muscles drawn inwards; the sheath of the carotid vessels being exposed, should be drawn 
outwards, and rotaiiK'd in that position by rotracdors : the oisopbagus will then be exposed, 
and shmild be divided over the foreign body, which should then be removed. Great care is 
necessary to avoid wounding the thyroid vess(ds, tlie thyroid gland, and the laryngeal nerves. 

Strnefure. The oesophagus ha.s three coats : an external, or ugiuscular; a middle, 
or cellular ; and an intenial, or mucous coat. 

The ni'ascrdar coat is composed of two [dancs of fibres of considerable tliickness, 
an external longitudinal, and an internal circular. 

The longitudinal fibres are arranged at the comm(^iC4r:!inent of the tube, in three 
fasciculi : one in front, which is attached to the vertical l idge. on the* posterior sur- 
face of tlie cricoid ctirtilage ; and one at eaoji side, which are continuous with the 
fibres of the Inferior conatrictoi' : as tlu^y descend they blend together, and form ^ 
uniform layer, which covers the outer surfac>e of the tube. 

The circular fibres are continuous above with the Inferior constrictor; their 
direction is transverse at the upper and lower parts of the tube, but oblhjue in the 
central part.* * 

The musculai* fibres in the upj>er pari of the oesophagus ai<i of a red colour, and 
consist chiefly of the striped variety ; but below, tliey consivst entirely of the iiivyluri- 
tary mnscidar fibre. 

The cellular coat connects loosely the mucous and npiscular coats. 

The mucous coat is thick, of a rc^ddisli colour above, and pale below. It is dis- 
posed in longitudinal folds, which disappear on distension of the tube. Its surface 
is studded with minute paiullie, and it is covered throughout with a thick layer of 
squamous epithelium. 

The oesophageal glands are numeious small compound iticemose glands, scattered 

* Acscessory slips of muscular fibres are described by Dr. Cunningham as passing between 
the (esophagus and the pleura, where it covers the thoracic aorta (almost aJi^ays), or the root 
of the left bronchus (usually), or the back of the pericardium, or corner of the me^astinum 
(more rarely), as well as other still more rare accessory fibres. — (Jourmd of and I^hys, 

vol. X. p. 320.) 
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throughout the tube ; they are lodged in the submucous tissue, and open upon the 
surface by a long excretory duct. They are most numerous at the lower part of tho 
tube, where they form a ring round the carduio orifice. 

The Abdomen. 

The A bdomen is the largest cavity in the body, and is separated, below, from the 
pelvic cavity by the brim of the pelvis. It is of an oval form, the extremities of the 
oval being directed ujiwards and downwards ; it is wider above than below, and 
measures moi’e in the vertical than in the transverse diameter. 

Boundaries, It is bounded, in front* at the sides^ by the lower ribs, the 
abdominal muscles, and the venter ilii ; hehimi, by the vertebral column; and the 

356. — The Regions of the Abdomen and their (Contents. 

(luigc of Costal ( ‘artilages in dotted outline.) 


PsoAs and Quadi'iitus luiuborum muscdes ; ahoee^ by the Diaphragm ; hdow^ by the 
brim of the pelvis. The muscles forming the boundaries of the cavity are lined 
upon their inner stirfacc by a* layer of fascia, differently arranged according to the part 
to which it is attached. ^ 

The al)domen contains the greater part pf the alimentary canal ; some of the 
accessory organs to digestion, vis. the liver, pancitjas, and spleen ; and the kidneys 
and suprarenal ca-psules.^ Most of these structures, as well as the wall of the cavity 
in whicJi they ^ contained, are covered by an extensive and complicated soi^ous 
meinbt^e, the peritonmm. 

: .The found in the walls of the abdomen, for thetmnsmission of structures 

fi^m it, are the for the tranamiasion (in the fetus) of the umbilical 

: the ox»emiaa^ in" the Diaphiagm, for the transmission of the inferior 
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v^na cava ; the aortic otmdiu t, for the passage of the ^1% vena thoiBcic 

d uct ; .^ d the o^phag ml op mhig for pn eumogtis t ric neTyes> 

are‘"t w^ipertur es"^ each 8135^: for the passage of the femoral ves- 

sels, and the othermr the "fransnus^n of^ the sperm atic c ord inTtKe mal^ aiicTTihe 
roun d lyament in the female. 

lieytons. For convenience of description of the viscera, as well as of reference 
to the morbid condition of the contained parts, the abdomen is artificially divided 
into nine regions. Thus, if two circular Ibies are driiwn round the body, the one 
parallel with the cartilages of the ninth ribs, and tlie other with the highest point of 
the crests of the ilia, the abdominal cavity is divided into thi*ee zones, an upper, a 
middle, and a lower. If two parallel lines are drawn from the cartilage of the 
eighth rib on each side, down to the centre of Pouj»art's ligament, each of these 
zones is subdivided into three parts, a middle and two lateral. 

The middle region of the upper zone is called the epigastric (tV/, owr ; yaariip, 
the stomach) \ and the two lateral regions, the right aiwl left hypochondriac {vir6^ 
under ; the cartilages). The central region of the middle zone is the umbilical ; 

and the two lateral regions, the right and left lumbar. The middle region of the 
lower zone is the hypogastric or jmhic region ; and the lateral regions are the right 
and left imjuhtal or iliac. The viscera coiihiined in tliese difiereiit regions are the 
following (fig. 356) 


Right lly])ochomlriac. 

The right lobe of the 
liver and the gall-bladdei-, 
the duodenum, pancreas, 
hepatic flexure of the colon, 
upper pari of the right 
kidney, find the right su- 
prai'eiial capsule. 

. Right Lumbar. 

Ascending colon, lower 
part of the light kidney, 
and some convolutions of 
the small intestines. 


Right hujuinal {Iliac). 

The csecum, appendix 
caici. 


Ejngasiric Reg to n. 

The middle and pyloric 
end of the stomach, left 
lobe of the liver, and lobulus 
Spigelii, and the pancreas. 


Vinbilical Region. 

The transverse colon, 
part of the gi*eat omentum 
and mesentery, transverse 
part of yio duodenum, and 
some convolutions of the 
jf^unum and ileum. 

Hy pogastric Region. 

Convolutions of the 
small intestines, the blad- 
der in children, and in 
a,dults if distended, and 
the uterus during preg- 
nancy. 


Left Hypochondriac. 

The splenic end of the 
stomach, the spletui find 
extremity of the jiancreas, 
the splenic flexure of the 
colon, upper half of the 
left kidney, and the left 
suprarenal capsule. 

Left L'nrnbar, 

Descending colon, part 
of the omentum, lower 
part of the left kidney, and 
some couvolutioiib of the 
small iiilusiines. 

* 

Left Inguinal {Iliac). ^ 

Signioid flexure of the 
colon. 


The Peritoneum. 

The periioivewm (Trcpireti ftr, to extend around)*is a serous membrane, and partially 
invests all the viscera contfiinedin the*abdominal and pelvic cavities. In consequence 
of the number and different shapes of these viscera, the reflections of the peritoneum, 
as it invests them, are exceedingly complex and difficult to linderstand. 

. The peritoneum pai-tially invests all the viscera contained in the abdominal and 
pelvic cavities, forming the visceral layer of the membrane ; it is they reflected upon 
the internal surface of the parietes of those cavities, forming the parietal layer# Tlie 
/r^e surface of the peritoneum is* smooth, mpist, and covered % a thin sqimm 
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epithelium ; its attacked surface is rough, being connected to the viscera and inner 
surface of the parietes by means of areolar tissue called the subperitonedl areohzr 
tissue. The parietal portion is loos^y connected with the fascia lining the abdomen 
and pelvis ; but more closely to the under surface of the Diaphrfigih, and in the 
middle line of the abdomen. 

In order to get a first general idea of the peritoneum and its reflections, the 
student should bear in mind that all the abdominal and pelvic viscera are placed ex» 
ternal to it, and that it is a shut sac superimposed upon the viscem.^ 

Let the student imagine that all the viscera are in their proper positions in the 
abdominal cavity, but uninvested by jieritoneum. Upon the top of them is placed a 
large closed sac or bladder, the walls of which are of CSctreine thinness, and wherever 
there is a cleft between two viscera a process of peritoneum derived from the part of the 

357. — The Reflections of the Peritoneum, as seen in a vertical 
, Section of the Abdomen. 



sac /n contact with the viscera is tucked in l>etwoen them, so as to cover the adjacent 
surfaces of the two viscera and S(5parate them fronieacb other, and at the same time, 
by becoming adherent to the viscera, form an investment for them. Thus iri fig* 
35 7 ®^ch a diverticulum or process may be seen tucked in between the under surface 
of the liver arid the upper surface *of the stomach, and extending between the two as 
far backwards as the portal vein, hepatic artery, and hepatic duct, which it covers on 
their anterior surfitces, forming the anteiior layer of what is termed the lesser om^* 
turn, which is a double fold of peritoneum passing downwards from the under sur- 
face of the liver to the lesser cmwature of the stomach. The first of these diverticula 
OP processes which miMit be alluded to, because it is the largest, is one which is tucked 

^ i “W for the present, the fact that the peritoneum, in the female is. not an 

•wieltriwy rnosw Sa^ since the Fallopian t^es open into it at their free extremittes* 
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in round tlie hopatic artery, as it passes forwards and upwards to the liver, and after- 
wat*ds expands into a large sac or bag, which covers the posterior surface of the liver 
and stomach, and the front of the upper part of the posterior wall of the abdomen, 
separating these structures from each* other. This large cul-de-sac of peritoneum is 
called the lesser cavity of th e peritoimunij but is only a part of the general cavity, 
differentiateSTfmn it by the constnctioh^ at the situation of the hepatic 

artery. In this respect the peritoneum may be compared to an hour-glass with two 
unequal globes : the smaller one constituting the ' lesser cavity^tof the jieritoneum ; 
the larger one the greater cavity ; and the constriction where the two globes communi- 
cate corresponding to the constriction in the peritoneum where it hooks round the 
hepatic artery. This constriction is called the fonxmen of Winslow. 

A p rocess o f this lesser b ag of the peritoneiun xs pushed RKCkwards and upwards 
behind Hie liver, extending as lar as the under surface of the Diaphi'agm, the posterior 
part of which it covers, its extremity this pi’oeoss is in contact wii h a process 
of the greater bag of the peritoneum, which is pushed in/rom the frou(-, in the cleft 
between the upper surface of the liver and the under surface of the Diaphragm. Whore 
these two layers are in contact (passing down from the Diaphragm to tlio livm ) ttiey 
form some of the ligaments of the liver, thus supporting and holding it in posftion. 
A sec ond proces s of tliejesser bag of the peritoneum is pushed forwards on (he uiid«;r 
surface of the liver, which it invests as far as the transverse fissure ; hei*e it takes a, 
sudden turn downwards to the lesser curvature of the stomach, and forms the poste- 
rior layer of the gastro-hepatic or lesser omentum. Between the traiisviirso fissure 
of the liver and the lesser curvature of the stomach it is in contact wiili tlie gioater 
bag of the peritoneum, a process of which is sent inwards between the liver and 
stomach from the fi’ont. Between the two layers are situated the hepatic artcj y, the 
]>ortal vein, and the hepatic duct. A th ird process of the lasser bag passes from the 
great curvature of the stomach in front orihe small intestines for a vaiifible distance, 
and, being reflected upon itself, ascends to the upper surface of the transverse colon. 
In doing this it forms a loose fold lying lietween the small intestines and the 
abdominal wall, but contained between two layers of the greater bag, which are re- 
flected in a similar way to the under surface of the transverse c;olon from the greater 
curvature of the stomach. 

This process of the lesser bag, after investing the upper surface of the transverse 
colon passes back to the spine, forming the upper layer of the transvcjrsc meso-colon, 
and, ascending in front of the pancreas and crura of the Diaphragm, reaches tlie 
under surface of the Diaphragm, where it is continuous with the process of the Icjsser 
bag, which we have seen lining the under surface of the posterior part of this muscle, 
Tlius the lesser cavity of tlic perii^oneura is seen to be a com2)leto sac or bag, separating 
the back and pai't of the under surface of tho^liver, the }>ostei*ior wall of the stomach 
and the upi>er surface of the transverse colon from the back parf of the undei* surface 
of the Diaphragm and the upj^ei’ j^art of the pasterior wall of the alidomen. 

The greater cavity of the peritoneum separates the anterior surfaces of the viscem 
from the front wall of the abdomen ; so that in our coraj)arison of the two tiavities to an 
hour-glass it must be borne in mind that they are not in the same straiglit line as the 
two globes of the hour-glaas, but that, at the point of constriction, the smaller cavity 
is bent round the hepatic artery, so as to lie behind the greater cavity. 

The greater sac of the peritoneum is placed in front of the viscera, one layer fieing 
in contact with fliem, the other lining the inner surfacte of tlie anterior wall of the 
abdomen. The layer which is in relation with the viscera sends backwards diver- 
ticula which pass between the various organs, and in certain places comes in contact 
with the peritoneum, forming the lessor bag in the manner described above. Thus 
we have one of these diverticula sent backwards between the liver and Di^phrsigm, 
covering the anterior part of the under suxface of the Diapiiragm, until it m^ts the 
peritoneum of the lesser cavity, and covering the upper surface of the liv^ as fSar back- 
wards as the ligaments. The extremity of this diverticulum is in contact with a similm? 
diverticulum of the lesser bag, already described, and the two layers, Vhen in 
tion, form the coronary and lateral ligaments of the livCr. Anpther proei^ is 
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backwanis >)etw€^n the under surface of the liver and the stomiioh, to meet a similar 
process of the lesser cavity prolonged from behind forwards. Where the two are in 
apposition the lesser or gastro-hepatic omentum is formed. A third diverticulum is 
carried backwards to the posterior wtAl of the abdomen between the transverse colon 
and the small intestines* This prolongation covers the under surface of the transverse 
colon, aiul forms the under layer of the transverse meso-colpn, and the upper layer of 
the inosontery : by its extremity it is in contact with the posterior wall of the abdo- 
men, Ji-nd covers a part of the abdominal aorta. Between the greater cmwature of the 
stomach aiid the transverse colon there is a fold or reduplication of the j>eritonenin, 
which conUiins between its layers a similar fold from the lesser cavity, and forms the 
apron or gi*eat ornentnni. A nothor fold of the greater bag of the iwritoneuin is pushed 
backwards to the spine l)etween the small intestines and tlio pelvic viscera. Tlii.s 
fold forms the lower layer of the mesentery, and by its extremity covers a considei- 
able i>ortion of the lowei* part of the abdominal wall, and passes over the sacro-vertc^ 


358. — Plan of the Peritoneum, 



bral angle into the pelvis. From the lower layer of this process, which covers the upper 
part of the pelvic viscera, diverticula are sent dotmiwards between the pelvic viscera, 
sepamting them from one another : thus one is sent doM^nwards l^etween the back of 
the rectum and the sacrum, another lietween the rectum and the bladder. In the 
female one is sent down between the rectum and uterus, another between the uterus 
and bladder. These, then, are the various diverticula sent off from the posterior 
layer of the greater bag of the peritoneum ; the anterior layer simply lines the anterior 
wall of the abdomen, and is continuous at its extremities with the posterior layer. 

The student will perhaps be better able to follow these various folds or reflec- 
tions of the peritoneum by a reference to the Accompanying plan (fig. 358), which 
should be studied in conjunction with fig, 357, He must not forget, however, tluit 
though the lesser and greater cavities of the peritoneum are here represented, for the 
^ sake of clearness, as quite distinct from each other, they are not really so, but that 
both foroi. part of one great cavity. The reflections of the peritoneum may 

form each 


in two diflforoht ways, eith^. by considering thd folds whicl 
or by describing them together. 
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According to the fii\st plan (fig. 35 7 ), the abdomen having been opened, the 
liver should be raised and aupjx)rted in that position, and the stomach should be 
depressed, when a thin membranous layer is segn passing from the transverse fissure 
of the liver to the upper border of the stomach : this is the lesser or qastT^/iepatio 
o^ikntum. It consists of two delicate layers of pci*itoneum, an anterior and a posterior^ 
between which are contsined the hepatic vessels and nerves. Of these two layers, 
the anterior should first be traced, and then the posterior. 

The arUeri or lay er descends to the lesser curvature of the stomach, and covers its 
anterior surface^ as far jis the great curvature : it descends for some distance in front 
of the small intestines, and returning upon itself to the transverse colon, forms the 
extejmal I fiyer of the great omentum \ it thou covet‘s the under surface of the trans- 
verse colon, and, passing to the back part of the abdomintxl cavity, forms the inferior 
layer of the transverse meso-colon. It then descends in front of the duo(lenum, the 
aorta, and vena cava, as far. as the superior mesenteric artery, along whicli it passes 
to invest the small intestines, and, returning to the veyteV)ral column, forms the* 
mese ntery \ whilst, on either side, it covers the ascending and descending colon, and 
is thus continuous with the peritoneum lining the walls of tlie abdomen. From tlie 
root of the mesentery it descends along the front of the spine into the pelvis,* and 
surrounds the upper part of the rectum, wliich it holds in its position by means of a 
distinct fold, the m^o -re ctum^ _ Its course in the male and ftuuale now differs. 

In the male it forms a fold between the rectum and bladder, the recto-vesical fold ^ 
and ascends over the |>ostorior surfac(5 of the latlor organ as far as its summit. 

In the female, it desc(uids into the ])elvis in fj-otit of th(3 rectum, forms a fold 
bet-woeii i he rectum and vagina, iiho r^^U>ya<jinal fold (Poiuili of Douglas), covers a- 
small part of the posterior wa.ll of the vagina, and passes on to* the uterus, the 
fundus and body of which it covei*s. Frotn the sides of tho uterus it is reflectedS 
on each side to the wall of the pplvis, farmii^ Uie broad Jigamonis; and fi*om ihei 
aii^rior surface of the uterus it ascends upon the posterior wall of the bladder * 
as far as its summit. From this point it may be traced, as in the male, ascending 
upon the anterior pariotes of tho abdomen, to tho under surfac^e of the .Diaphragm ; 
j'rom which it is reflected, upon tho liver, forming the u[)per layer of tlie coronary, 
and the lateral a nd lo ngitiidinal ligaments. It then covers the iij^per and und(jr 
suj’faces of the liver, and at the transverse fissure becomes continuous with tho anterior 
layer of the lessei* omentum, the point whence its reflection was originally traced. 

The posterirn* layer ,gi the lesser omentum descends to the lesser curvature of 
the stomach, and covers its posterior*surface as far as the great curvature ; it then 
descends for some distance in front of the small intestines, and returning upon 
itself to the transverse colon, forms the internal layer of the great omentum ; it 
covers <>he upper surface of the transverse «olon, and, passing backwards to the 
spine, forms the upj)er layer of tlie transverse meso-colon. Ascending in front of 
tlic pancreiis and crura of the Diaphragm, it lines the bac.k part of the under sur- 
face of that muscle, from which it is reflected on to the posterior boj*der of the liver, 
forming the inferior layer of the coranary ligament. From the under surface of the 
liver it may be traced to the transverse fissure, where it is continuous with the poste- 
rior layer of the lesser omentum, the point whence its reflection was originally traced. 

The space included in the reflections of this layer of the |>eritoneiim is cf^lled 
tho U^er'C^vitji^of the j^ritonenm^ or cmnty of the great omsnt'ftm. It is bounded, in 
fronts by the lesser omentum, the stomach, and the (Jcscending part of the gimt 
omentum; behind^ by the ascending part of the great omentum, the transverse 
colon, transverse meso-colon, and its ascending • layer ; ahove^ by the liver; and 
helowy by the folding of tho gi*eat oiflentum. This space communicates with the 
general peritoneal cavity through tho foramen of Winslow, which is situated behind 
the right, or free, border of the lesser omentum. • 

In order to tmee the two layers together, Ive conunenoe at the top of the abdo^ 
niinifi cavity ; that is to say, the under surface of the Diaphragm. JThis muscle is 
covered throughout its whole extent by perineum; one layer extending from its 
anterior border, backwards; the other from its posterior border, forwardSi» 1 Where 

T T 2 
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the two layers ineot they are refleeted downwards to the upper surface of the liver, 
forming the coronary and lateral ligaments of this organ. When these two layers 
teach the liver they again separate tpecnclose this vis(?us, the one passing in front and 
the other behind, and th(jy meet again on its under surface at the transverse fissure. 
From this fissure they turn downwards to the lessejr curvature of the stomach, form- 
ing the gastro-hepatif; or lesser omentum, and enclosing the hepatic artery, the portal 
vein, an(i tlie he])atic duct, which are contained between the two folds in this situation. 
From the lesser cinwature of the stomach the two layers pass over the anterior and 
posterior sui-faces of the viscus, enclosing it and meeting again at thb greater curva- 
ttir(\ Froij\ t ills j>oint tliey pass down in front of small intestines, between this 
tube and tlie abdominal wall, and are reflected on themselves, passing upwards to the 
transverse^ (uilon. ami forming the apron or great omentum. This reflection, therefore, 
consists of /hy//r layers of peritoneum. When the two posterior layers of the great 
omentum, in their ixiflection upwards, reiich the transverse colon, they separate to 
enclose this ])ortiori of the intestinal tube, the one layer ijassing above it and the 
other l»elow. They meet on its posterior surfa(*e, and pass hackwai ds to tlie vertebral 
column, forming what, is called tlie f rat/ftrrrsf* nipso-cohyn. At this point the two layers 
separate., l^ho nm* which formed the u]>p(a* surface^ of tlie transverse inoso-colon, 
and whieh belongs to ilui lessiu* cavity, pasFHJS upwards in front of tlie jiaucreas and 
crura oi* the Diaphragm <<> the hack part of the ^ under 8nrfaf‘e of the Diaphragm, thi'. 
i>oiut fi*<un wliicli the description of tliis layer was commenced. The other, whieh 
formed thc^ inferior layer of the tninsverse iiieso-colon, turns downwards in front of 
tlie duodenum, aorta, and inferior vena cava, aiul can he traced as a single layer, in 
t hf^ manner above descrihiKl, investingtlio small iTit(\siinos and forming the mesentery ; 
then passing over the sa,ero-vei*tobral angle into the pelvis, the viscera of which it 
]iartially invests, and finally over the post(u*ior surface of the front wall of th(»- 
abdomen to the anterior extremity of the Diaplivagm, the point from which the 
description of this layer was commenced. 

In addition to tracing the peritoneum vertically, as lias been now done, it is 
ncce.ssary to trace it horizontally. If this is done below the transverse colon, a 
reference to fig. 357 wall show that the circle is extremely simple, as it includes 
only the gre^ater hag of the poritonemm. Above the level of the transverse colon tlie 
arrangement is more) complicated, on account of the existence of two sacs. Staining 
from the linea. alhu, below the IcA^el of the transverse colon, and tracing the (con- 
tinuity in a horizontal direction to the liglit, we find the peritoneum covering the 
internal surface of the abdominal w'all almost Sis fai‘ lus the anterior border of tlie 
quadrat us liirnhorum iimscie ; it is thei-o reflected cyvca- the sidi*s and anterior surface 
of the c**ecuni and ascending colon, fixing them U> the abdominal wall, thus forming 
the mc^so-ciecuni and the aseconding meso-colon, from wdiich it can he traced over the. 
kidney to thc^ front of tlie bodies of the vertebrae. It then passes along tlic? meseaiteric 
vesscis to invest tlicc small intestines, and back again h) the) spine, foianing the. mescai- 
tory, hetwucen the laveu’s of whicjli ai’e (contained the blood-vessels, nerves, laccieals, 
and glands. Lastly, it passes over the left kidney to the sides and anterior surface of 
the desccendiiig colon, forming the descending and sigmoid meso-colon, and, reaching 
the alxloininal wall, it passes along it l/O the middle line of the abdomen. 

Above tlu' transverse colon (fig, 359) the peritoneum can Ix^ traced, forming 
gmitor and lesser (cavities, and their (cummun leaf ion through the foramen of* Winslow 
(can be demonstrated, (lommencing in the middle line of the abdomen the mem- 
brane may he traced lining its internal wall, and on the riglit side sending a process 
hackwai'ds to encii'cle the ohliteratTnl umbilical vein (the I'ound ligament of the liver) 
forming the fal^form or longitudinal ligament of the liver. Continuing its eoui*seto 
the riglit, it is iraected over the front of the upper part of the right kidney, across 
the vena cava inferior ail'd aoi*ta, and over the left kidney to the hilum of the spleen. 
.From tlu8 point it is reflected on to the posterior surface of the stomach, which it 
cov^, and from its right extremity it paases around the vessels passing to the trans- 
ver^ fissure of the liver, and back again to the stomachy as the lesser omentum, and 
it foi^s the anterior bounda.ry of the fonxmen of Winslow* It now covers the 
front of the stomach, and upon i*eaching the cardiac extremity, it passes to the spleen, 
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which it epcloses, forming the gfisti‘o-splenic omentum. From the hilum of the spleen 
it turns liackwards to reach the abdominal wall, along which it course.s to reach the 
uiedian line of the abdomen. • 

The foramen of Winslow is bounded, in fronts by tlie lesser omentum, enclosing 
the vena portse and tlie hepatic artery and duct ; behind, by the infoiior vena cava ; 
above, by the lobulus Spigidii ; below, ]>y the hepatic artery curving forwards fi'oni 
the codiac axis. 

The reflections of the j>eritoiieuni over the transverse colon ai'O somowliat difler- 
ently <lesciibed by some autl)ors (Liischka, Holden), and there is no doubt, as was long 
Hgo pointed out l.)y Haller, tliat the arrangement in tlu^ fetus is diflei'ciit from that 
whicli has been described above. In the fmtus, and even in the young child, the two 
ascending layers of tlie great omentum csin be tnicod passing together over trans- 
verse colon, instead of embracing it, a.s describ(3d above, and passing back to the spine 
as a double fold, wliich can be separah^d from tlie transviase colon and transverse 
meso-(*o]on. Upon reaching the spine the two layers se^iarate : tlie u])per one (the 
inner of the two ascending layers of the great omentum) passes upwards iu front of 


359, Ti*nn.sv(*m'. Scclioii of Pentonemu. 

(Au aiTow has been intvodneed into the Ibnunen of Winslow.) 



the paiicvcas and crura of the Diaphragm, forming the postei’ior boundary of the 
hisser bag of the ])eritoTieum, in a similar manner to tlio upper layer of the ti’ans- 
verse meso-coloii in the former description. The other fold (the outer of the ascend- 
ing layer of tlie great omentum) after reacliing the spine istinmed forwards again on 
itself as far as the tiuns verse* colon, which it covers, and is again i*eflected back to the 
spine, to pass down in front of the aoi*ta to form the mesenteiy, in a similar manner 
to the lower layer of the transverse meso-coloii in the former description. Thus the 
transverse colon is invested by a distinct fold of peritoueum, prolonged forwards* from 
the spine to surround it, in a very similar manner to the way in which the small in- 
testines are sui’rounded. 

In the adult, however, as a rule, this arrangc^nent disappears. Probably adhesion 
of the layers of which the foetal duplisation is composed takes place, and then absorp- 
tion, and thus the arrangement is brought about wliich has been described above as 
most frequently seen in the adult subject. It may l>e th^^t the foetal duplicatui^ is 
‘ drawn or pushed forwards from its place in the piuigress of visceml development, 
and thus effaced.’ * 

The viscera thus' shown to be almost entirely invested by peritonehm are the liver 

* Quaiu’e Tol. ii. p. 4H5. 
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stomach, spleen, first portion of the duodenum, the jejunum and ileum, the- transverse 
colon, sigmoid flexure, upper end of the rectum, the uterus, and ovaries. 

The viscera only partially in vestod**by peritoneum are the descending atid transverse 
portions of the duodenum, the aeciim, the ascending and descending colon, the middle 
)»ortion of the rectum, aj»d the u])i)er pai*t of the vagina and posterior wall of the 
bladder. 'I'he kidneys, supra- renal capsules, and pancreas are covered by the mem- 
brane without rect^iving any a])ecial investment from it. 

The lowcu* end of the rec?tnm, the Ikisc, and anterior surface of the bladder, 

tlje w hole of the front, and the lowei* part of the posterior wall t)f the vagina, have no 
] i(M*i toneal co veri ng. 

Nunien)\is folds are formed liy the peritoneum, extending heisvet^n the various 
organs. 'rji(*se serve to hold them in position, and, at tli(^ same time, emdost^ the 
vessels and luu’ves ])roceeding to eat*h ]>art. Home of ilie folds are called Uyameufs, 
fi om their serving to support the organs in position. Others, which connect certain 
parts of the intestine witlT tin*. :il>dominaJ wall, constitute the vieaejiteries ; and lastly, 
those which )>roceed i‘ix»m the stomach to certain viscera in its neighbourhood aie 
(‘idled (untiHtff, 

d'he EuiAMKNTs, form(‘d hy folds of the ]K*riioneum, iiielude those of tbe liver, 
s[»l(*(*n, bladder, and iibnus. 1’ln*y will bo found (h‘seribed with their resjiec^tive 
o!‘gans. 

I'Jic OiMKM’A are tlie Iosscm- omentnrn, the great omentum, and the! gastro-splenic 
otinmtum. 

Th(i Oittrttfuni (yasf is the duplicatui‘e whii^h extends between 

tin* transverse fissure of tin* Hvm- and the leascu* curvature (^f the stomach. Jt is 
(‘xtreiiujly thin, and consists, as iKdure said, of two layois of peritoneum. At the 
left bi)i*d(*r its two layers jniss on to the end of tin* (esophagus; but at the riglit 
border, wdieio it is fri*(*, tln*y are continuous, and form a free rounded margin, 
wJdcli contains betw^een its layers the liepatic artery, the common bile-duct, the 
|].)oitfil v(*in, lyinjihatics, and ilie hepatic* plt*xus of nei‘ves — all these sti‘uctures 
jlxnng (^inslosed in loose arc^^olai* tissue, calked c(tj)S'ulf\ Between the layers 

wdicMM* they are atlac'lnxl to the stomac.Ji lie the gastric artery and the pyloric branch of 
tin* hepatic, anastomosing w ith i(. 

Tln^ oHivutnin {ya si ro voile) is ilie larg(^st peritoneal fold. It consists of 

four layere of ja'ritoneum, tw'o of wdiicli dt*si*eu(l from tlie stomach, one from its 
anterioi*, tlu^ othei* from its posterior surface, and, uniting at its lower bonhu*, 
descend in front of tlie small intcjstines, lis low '"down as the pelvis ; they then turn 
upon tliomsebx^s, and asifend again as fai- as the transverse colon, where they 
separate and enclose that pai*t of the intestine. These separate layeivs may be easily 
demonstrated in the young subject, but in the adult they are more or less iu> 
s( 4 )arably bhaided. The left border of the great omontum is continuous with the 
gastro splenic omentum ; its l ight border extends as far only as the duodenum. 
The great omenUim is usually thin, presents a cribriform appearance, and always 
contains some adipose tissue, wliich, in fat subjects, accumulates in (jonsidorable 
({uantity. Its use appears to bo to protect the intestines from the cold, and to 
facilitate their movement upon each other during their vermicular action. Betw^een 
its tw o anterior layers is tlu? anastomosis between the right and left giistro-epijiloica 
arttJiics. 

The <JlO'Sfroz8jJiui^e anientuth is the fold which connects the concave surface of the 
spleen to the cul-dv^sac of the stomach, being C5ontinuous by its lower border with 
the great omentum. It contains the splenic vessels and vasa brevia. 

T he Mesenteeies are — the mesentery proper, the meso-c«ecum, the ascending, 
transverse, and descending ineso-oolon, the sigmoid meso-colon, and the meso-rectum. 

The mesentery {yitrov, tirtpor), so called from being connected to the middle of 
the cylinder of the small intestine, is the broad fold of peritoneum which connects 
the ponvolutioni; of the jejunum and ileum with the posterior wall of the abdomen. 
Its root^ the part connected with the vertebml column, is narrow, about six inches 
in length, and directed obliquely from the left side of the second lumbai* vertebra 
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to the right sacro-iliac aympliysis. Its iutcstiiuil border is iiiucdi longer ; and 
here its two layers separate, so as to enclose the intestine, and form its j>eritoneal 
coat. Its breadth, between its vertebral and intestinal border, is about four inches. 
Its upper border is continuous with the under surface of the transverse meso-colon ; 
its lower border, with the j>eritoneum coveiliig the caecum and ascending ct)lon. It 
serves to retain the small intestines in their position, and contains between its layers 
the mesenteilc vessels and nerves, the lacteal vessels, and mesenteric glands. 

The uivso-cwcuNi, wlien it exists, serves to connect the back pait of the cau'cum 
witli the right iliac fossa; more frequently the 2)eritoneum passes merc^ly in front of 
this portion of the large iuttisiiue. 

The aacendiny 'nieso-colon is the fold which connects the biick pai*t of the ascending 
colon w ith the posterior wall of the abdomen ; and the desatuxU ny mvito-colon retains 
the descending colon in connection with the iK)storior alxlominal wall; more 
frequently the peritoneum merely cc)vers the autcj-ioj* surface and sitles of these two 
])ortions of the intestine. At the 2>lace whei*c the transverse c<jlon turns downwards 
to form the descending colon, a fold of jjeritoneum is continued upwards to the uiKlei’ 
surface of the Diajihragin opposite tlie tenth and eleveiitli ribs. This is the* cosfo- 
colic liyaimni ; it i)asses below the sj>l(X5i), and serves to supi)Ort this organ a,n(l 
lestraiu its moveiueuts. 

Tiu; tv (I't inverse 'ine.so-colon is a broad fold, wbicli (ionnecits tbo transverse} colon 
wdtJi the 2>osteri()r w all of the abdomtui. It is foiMiied by tlie two as(.*onding layers 
of the great onientuiu, which, after s<q>arating to suiToiuid tlie transverse colon, join 
behind it, and are coiithiued backwards to the spine, where, they diverge in fioiit of 
the duodenum, as already mentioned. This fold contains between its layers the 
ves>s(*ls which su^iply the transverse colon. 

Hie siyntoid meso-colon is the fold of iieritoneum which letains the sigmoid 
flexure in conne(!tion with the left iliac fossa. 

Tlie meso-rectuni is the narrow fold which connects tJu} upj)er jiai i ol‘ tlie rectum 
with the front of the sacrum. It contains the hiemon*hoidal vessels. 

I'lie appemdices eplploiciv arti small pouclies of The pciritoneum tilled witJi fat, and 
situated along the (^olou and ui>jh} 1* part of the nictuin, Tliey are ehiciliy ajipended 
to tlie transverse colon. 


Tite Stoma(‘ii. 

The Htomach is tlu} jnincijial organ of digestion. It is the most dilatinl )>art of 
tlie alimentary canal, serving for the soJntioii and redirctioii of tlieiibod, wliicli con- 
stitutes the jn-ocess of chymiticatioii. It is situated in tlie left hypochondiiac, the 
(q)igastric, and juirt of the right hypochondriac regions. Its form is irregularly conical, 
curved ujion itself, and jncsenting a rounded base, turned to the left side. It is 
lilaced immediately behind the anterior wall of the abdomen, above the transverse 
colon, below the liver and the Diaphragm. Its size varies considerably in dilfei*ent 
subjects, and also according to its state of distension. When moderately full its 
transverse diameter* is about twelve indies, its vertical diameter about four. Its 
weight, according to Clendenning, is about four ounces and a half. Jt ja esents for 
examination two exti-emities, two orifices, two borders, and two surfac(*s. • 

Its left extremity is Citlled the yreaier or splenic end. ^fliis is the largest part of 
the stomach, and extends two or tlrre^mdiesTo the*left of tlie ]joint of entrance of 
the cesojihagus. This expanded jiart is called tlie great cul-de-sac, ov fundus. It lies 
liehind the^ l ower ribs, in contact w^jth the spl een^ to whi(}h it is 9<>J^*i«ctcd the 
tfagtrq-s pleiiic o mentum^ 

T'he lesser 01* much Binaller than the fundus, ami situated on a 

jilane anterior and inferior to it. It lies in contact with th^jvalljaf.^ 
and the under Its jKiSition on the surface of the body is near 

the end of the cartilage of the eighth i*ib (Holden), • 

The msophageal or cardiac orifice communicates with the CBSophagna ; it is the 
highest part of the stomach, and somewhat funnebshaped. 
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The pifloric orifice communicates with the duodenum, the aperture l:>eing guarded 
by a kind of valve — the jyylorus. 

The Uacer curvature extends between the cesophage^il and pyloric orifices, along 
the upper lx)i*der of the organ, and is connected to the tinder surface of the liver by 
the lesser omentum, 

Tlie (jreater curvature extends between the same two points, along the lower border, 
and gives attai^hment to the great omentum. The surfaces of the organ are limited 
l.)y these two curvatures. 

TJie anterior surface is dii*ected upwards and forwards, and is in relation with 
tiic Di aphragm , th e "uncler surface of the left lobe of the liver, and with the abdominal 
])arietes, in the epigastric region. 

*Tlie posterior surface is directed downwards and .backwards, and is in ^^ehrtipn 
with the pariiCJcfia8uJ9fnd grejit vessels of the abdomen, the crura of the Diaphragm, and 
the solar plexus. 

The stomach is lield in 'position by the lesser omentum, winch extends from the 
transverse fissure of the liver to its lesser curvature, and by a fold of peritoneum, 
which pusses from the Diaphragm on to the oesophageal end of the stomach, the 
gastro-pdn euic ligament : this constitutes the most fixed point of the stomach, whilst 
the pyloric end and gi*eater curvatuie aie the most movable parts ; hence when the 
stomach becomes gi eatly distended, the greater curvature is directed forwards, whilst 
Die anterior and posterior surfaces are directed, the former upwards, and the latter 
downwards.* 

AUerations in Position , — There is no organ in the body the position and connections of 
Avhich present such fi*eqiiont alterations as the stomach. l)uriny inspiration it is displaced 
downwards by the descent of the Diaphmgrn, and elevated by the pressure of the abdominal 
muscles during expiration. Its position in relation to the surrounding viscera is also changed 
according to the empty or distended state of lie organ. When empty ^ it occupies only a 
small part of the left hypochondriac region, the spleen lying behind it ; the left lobe of the 
liver covers it in front, and the under surface of tlie heart rests upon it above and in front, 
being separated from it by the left lobe of the liver, besides the Diaphragm and pericardium, 
'Fhis close relation between the stomach and the heart explains the fact that, in gastralgia, 
the pain is generally referred to the heart, and is often accompanied by palpitation and inter- 
mission of tlie pulse. W/ie 7 i the stomach is distended the Diaphragm is forced upwards, con- 
1 ra(‘ting t he cavity of the chest ; hence the dyspnoea complained of, from inspiration being- 
impeded. The heart is also displaced upwards ; hence the oppression in this region, and 
t he palpitation experienced in extreme distension of the stomach. Pressure fi^om without ^ 


* According lo Dr, J.(esshafl, the Professor of Anatomy at St. Petersburg, the statements 
current in nnaioinical text-books regarding the normal position of the stomach are erroneous, 
1I(.* has made careful observations on the point in more than twelve hundred bodies, and has 
arrived at the followingv conclusions : — ^l^he {itomach do/^s not, as is usually asserted, lie hori- 
zontally in the abdominal cavity, but vertically, so that the fundus touches the Diaphragm 
the smaller curvature and pjdorus are to the right, and the larger curvature is to the left. 
Its position is in the left hypochondrium, and the situation of the pylorus is in the vertical 
line formed by a continuation of the right margin of the sternum. If the stomach is enlarged, 
no one part can be alone displaced, but all parts are equally moved by the distension. The 
arrangement of the muscular fibres of the stomach is such t^at food entering it is moved 
towards the pylorus, where it can be mpst thQroughly mixed with the gastric juices ; and it 
then passes back along t he centre of the cavity to the fundus, where the resistance is least. 
This movement of the food along the wall to the pylorus, and back again along the centre, 
is rendered possible by the form of the organ, and it is probable that it is to this movement 
that the peculiar shape of the fundus is due. As is well known, the fundus is absent in 
newly born children. Thus the shape of the stomach determines the long retention of food 
ill the organ for the purposes of digestion, and its slow passage through the pylorus. If the 
transverse colon is distended with gas, K may rise to the left of the stomach, as high as the 
fourth intercostal space, and even as high as the foiA-th rib. If the coils of the small intes- 
tine are similarly distended, the lower part of the stomach may be pressed forwards, and the 
stomach may assume a more oblique position. Even a large stomach, accustomed to dietetic 
repletiou, maintains a verUckl position, but the pylorus is moved a little upwards and to the 
right. — Marcl^ 11 , 1882 , p. 406. 

On the subject of the position of the stomach, the student may refer to a discussion at the 
International Ooiigress, in which Dr. Lesshaft enunciated this same view. The general 
<m3Aon of the anatomists present appeared to be that the main axis of the stomach was 
placed oMiquely, and was therefoie opposed to Dr. Lesshaft *b views. 
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as from tight laeing, pushes the dtomaq)| down towards the pelvis. In disease, also, the 
position and connections of the organ may \ye greatly changed, from the accum^ation of 

fluid in the chest or abdomen, or from alteration in size of any of the surrounding viscera. 

• 

On looking into the pyloric end of the stomach, the mucous membrane is found 
projecting inwards in the front of a circular fold, the pylorus^ leaving a narrow 
circular aperture, about half an inch in diameter, by which the stomach communi- 
cates with the duodenum. 

The pylorus is formed by a reduplication of the mucous membrane of the 
stomach, containing numerous muscular fibi'es, which are aggregated into a thick 
circular ring, the longitudinal fibres and serous membrane being continued over 
the fohl without assisting in its formation. The aperture is occasionally oval. 


360. — The Mucous Membrane of the Stomach and Duodenum with the Bile Ducts, 



Sometimes the circular fold is replaced by two crescentic folds, placed one above 
and the other 4 :>elow the pyloric orifice ; and, more rarely there is only one crescentic 
fold. 

Structure , — The stomach consists of four coats : a serous, a muscular, a cellular, 
and a mucous coat, together with vessels and nerves. 

The serous coat is derived from the peritoneum, and covers the entire surface of 
the organ, excepting along the greater and lesser curvatures, at the points of attach* 
ment of the greater and lesser omenta^; here the two layers of peritoneum leave a 
small triangular space, along which the nutrient vessels and nerves pass. 

The muscular coat (fig. 361) is situated immediately beneath the serous covering* 
It consists of three sets of fibres — longitudinal, circular, and oblique. 

The longitudinal fibres are most superficial ; they are continuous with the lon- 
gitudinal fibres of the cesophagus, radiating in a stellate manner from the cardiac 
uriflee. They ai*e most distinct along the curvatures, especially the lesser, but are 
very thinly distributed over the surfaces. At the pyloric end they are more 
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thickly distributed, aud continuous with the Jongiludinal fibres of the small intes- 
tine. 

The circular fibres form a uniform layer over the whole extent of the stomach 
beneath the longitudinal fibres. At the pylorus they are most abundant, and are 
aggi*egated into a circular ring, which projects into the cavity, and forms, with the 
fold of mucous membiune covering its surface, the pyloiic valve. 

The oblique fibres are limited chiefly to the cardiac end of the stomach, where 
they are disposed as a thick uniform layer, covei'ing both surfaces, some passing 
obliquely from left to riglit, others from right to left, lound the cardiac orifice. 

'Jlie cellular coat consists of a loose, filamentous, areolar tissue, connecting the 
mucous and muscular layers. It is sometimes called the submucous coat. It 
supports the blood-vessels previous to their distrihuiiou to the mucous membrane ; 
hence it is sometimes callc^d the vascular coal, 

TIk.^ unico'iis tuembvane of the stomach is thick; its sui’face smooth, soft, and. 
v(‘lv(*1y, huring infancy, aud imiuediatoly after death, it is of a pinkish tinge ; hut 


361. ThcM n.srular Coat of the Stoniacli. 



in adult life and in old age it becomes of a pale straw or ash-grey colour. It is thin 
at the cardiac extremity, ])ut thicker towards the pylorus. During the contracted 
state of the organ it is thrown into numerous plaits or ruga?, which, for the most 
pait, have a longitudinal dii*ectioii, and ai*o most marked towards the lesser end of 
the stomacdi, and along the grcatei* curvature (fig. 360), These folds are entirely 
obliterated when the organ becomes distended. 

^Structure of the Mucous Membrane, (fig. 362). — When examined with a lens, the 
inner surface of the mucous membrane presents a peculiar honeycomb apijearance, 
from l)eing covered Arith small shallow depressions or alveoli, of a polygonal or 
hexagonal form, which vary from to of an inch in diameter, and are sej)a- 
ratod by sUglitly elevated ridges. In the bottom of the alvtK)li are seen the orifices 
of minute tubes, the gastric follicles^ which are situated perpendicularly side by side, 
in the entiie substance of the mucous membrane. 

The gastric tbllicles are of two kinds, which differ from each other in structure, 
and it is believed also in the nature of their secretion. From this fact they ai’e 
named respectively 7rmoous and peptic glands. They are both tubular in character, 
and are formed of a delicate basement membrane, supporting epithelium. The base- 
ment membrane consists of flattened transparent endothelial cells, with processes 
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which extend and support the epithelium. The mucous glands aiH^ most numerous 
at the pyloric end of the stomach, and consist of two or three short, closed tubes 
oj>ening into a common duct, the external orihca of which is situated at the bottom 
of an alveolus. Tho caecal tubes are wavy, and are of about equal length with the 
duct. The tubes and duct are lined throughout by epithelium, which is continuous 
with the epithelium lining the surface of the mucous membrane, and like it is 
columnar in character. The 'peptic glands are found all over the surface of the 
stomach. Like the mucous glands they consist of a duct, into which open two or 
mure cajcal tubes. The duct, however, in these glamls is sliortt^r than in the other 
variety, sometimes not amounting to inoj’c than one-sixth of the wliolo length of the 
gland ; it is lined tlironghout by columnar epithelium. At the ]>oirit where the 
terminal tubes open into tlie duct, and which is termed the neck, the epithelium 
alters, the cell becoming much shorter and opaque : the lumen also becomes suddenly 
constricted, and is continued down to the bottom of the tubes as a very liiu‘ eluinnoJ. 


362. ““IMiiuile Anatomy orMurous Mtuubrane of Stomach. 



Peptic Gastric Gland. IducouH Clauds of Stoumclj. 


Here also are found, between the epithelium and the basement membiune, large 
s])boroidal, coai‘sely granular cells, which have been termed peptic cells, and which 
produce an outward bulging of the basement membrane. They are seen throughout 
the remainder of the tube at intervals, and give it a beaded or varicose appearance. 
Below the neck, the terminal tubes, in addition to these isolated spheroidal cells, are 
occupied with finely granular, angular cells (columnar, Klein), leaving only a small 
channel in the centime. They are continuous witfi the short columnar cells of the 
neck, and are termed the central or chief cells, because they arc believed to be principally 
concerned in the secretion of the gastric juice. Tlie peptic cells, which were formerly 
supposed to possess this office, are now termed parietal cells. Between the glands the 
luucous membrane consists of a connective fiumework, with lymphoid tissue. In 
places this latter tissue, especially in eai-ly life, is collected into little <miaBses, which 
to a certain extent i*esemble the solitary glands of the intestine, and are by some 
termed the lenticular glands of the stomach. They are not, however, so distinctly 
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circumscribed as the solitary glands. The epithelium lining the mucous membrane 
of the stomach and its alveoli is of the columnar variety. * Beneath the mucous 
membrane and between it and the aubinucouB coat is a thin stratum of involuntary 
muscular fibre (mnscularis mucosae;, which in some parts consists only of a single 
longitudinal layer ; in others of two layers, an inner, circular, and an outer, longi- 
tudinal. 

Veasela aiul Nerves. - The arteries suj>plying the stomach are the gastric, the 
pyloric and right gastro epiploic braiuihes of the hepatic, the left gastro-epiploic and 
vasa brevia from the sphuiic. Tluy siii)ply the muscular coat, ramify in the sub- 
mucous coat, and are finally distributed U) the mucous membrane. The arrangement 
of th(j vessels in the mmtous moiubrano is somewhat peculiar. The arteries break 
up at the boso of the gastric tubules into a }>lexus of fine ca[)illaries wliicli run Uj)- 
wards, between the tubules, anastomosing witli each other, and ending in a plexus 
t)f larger capillaries, wliich surround the mouilis of the tubes, and also form hexa- 
gonal meshes around the ulveoli. From these latter the vevtis arise, which pursue a 
straight course hack to tlie submucous tissue, between the tubules, to terminate iji 
the splenic and portal veins. The lymphatics are numerous ; they consist of a super- 
ficial and deep set, which pass through the lymjdiatic glands found along the two 
curvatiu'cs of the organ. The norccs are the iormiual branches of the right and left 
j)n(Mim(»gasti*ic, tlie former being distributed upon the back, and the latter upon tlm 
front part of the organ. A great number of ]> ran dies from tlie sympathetic also 
sup)>ly tlie organ. 


The Bmale Intestines. 

The small intcBt-ine is that part of the alimentary canal in which tlie chyme is 
mixc<l with the bile, the pancavatie juicc^ and the secretions of the various glands 
t?ml)edded in the mucous membi'uno of the intestine, and where the separation of the 
nutritive principle of the food, the <;hyle, is eflbcted ; this constitutes chylification. 

The small intestine i.s a convoluted tube, about -^won^ feet in lengtli, whidi 
gradually diininisbes in size from its commenconieut to its tormination. It is 
(‘ontained in the central and lower pai’ts of the abdominal and pelvic cavities, sur- ' 
I’oinided above and at the sides by the large intestine ; in relation, in front, with the 
great omentum and abdominal jiarretes ; and coiinocted to » the spine by a fold of 
peritoneum, the mesentery. Tlie. small intestiiK*. is divisible into thi’cc portions — the 
duodenum, the jejunum, and ileum. 

Th(3 iluodfitum lias received its name from being about equal in length to the 
breadth of twelve fingers (eight or ten indues). It is the shortest, the widest, and 
the luost fixed part of the small intest!»hie ; it liaS iiojmegenjteiy, and is "only partially 
covered by the peritououiii. Its eoursi^ j)re.sBntTa remarkable curve, somewhat like 
a hor.sc-shoe in form ; the convexity being directed towards tlie right, and tlie con- 
cavity to the left, embracing the head of the pancreas, (.kimmencing at the jiylorus, 
it ascends obliquely upwards, backwards, and to the right, to the under surface of 
the liver ; it then desi'cnds in trout of the right kidhey, and passes nearly trans- 
versely across the front of the spine, terminating in the jejunum oh the left side of 
thei second lumbar verkhra. Hence the duodenum has been divided into three 
portions — ascending, descending, and transverse. 

The first, or asceiuiiny j/ortiou (iig. 363), about two inches in lengtli, is free, 
movable, and nearly completely invested by the jieritoneum, which forms the lesser 
cmieutum. It is in reflation, alidve and in front, with the liver and neck of the 
gall-bladder; behind, with the vessels which^ run between the layers of the lesser 
omentum, viz. the hepatic artery and duct, and vena portae. This portion of the 
iutestino is usually foifnd, after death, stained with bile, especially on its anterior 
surface. 

The secoi\d, or descending portion^ about three inches in length, is firmly fixed 
by the peritoneum and pancreas. It passers from the neck of the gall-bladder 
vwtically doM^awarda, in front of tlie light kidney, as far as the third lumbar 
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vertebra. It is covered on ly on its jajiteriqr jjurf^^ It is in 

relatiqn^in front, witlf the right arch of the colon and the ineso-colon ; lighind, with 
the front of the right kidney ; at its inner side is the head of the pancreas, imd the 
ductus communis choTecTochua. The 'ccmiiiipn J)i1e and the pancreatic duct 
perfomtgnffie jnner side of tlm^ tlie intestine obliquely, a jittle below its 

middle. 

Tlie third, or iransrfrrsp^ portiony the longest and narrowest parterf the duodenum, 
passes across the front of tlie spine, ascendijtig from the third to the second lumbar 


363. — Relations of the Duodeiuim. (A portion of the sloniacii Jias been cut away.) 



vertebra, and terminating in the jejunum on the l(ft*side of that bone. Jn front, 
tliougli at some distances •from it, is the deacendin^layer of tlio transverse rnei^colon, 
or tlie divergence of the two layers of tTiat struciture^ and R is cjmssecT by 
superior niesqntei^^ behind, it rests upon the ^rta^ the w Cfivajand the 

crura, of the Diaphragm ; above it is the lower border of the pancreas, the miperior 
in egenteric ; vessels passing forwards between the two. * 

^ess^ and Nerves . — The suppl^^^^ are the pyloric and 

pancreatico-duodenal branches of the hepatic, and the infenor imncr«»atico-. duodenal 
branclit)f the superior mesenteric. The veins terminate in the splenic and sui>erior 
mesenteric. The nerves are derived from the solar plexus. 
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The jejunum {jejwmis^ empty), so called from being usually found empty aftei’ 
death, includes the upper two-fifths of the rest of the small intestine. It commences 
at the duodenum on the left side of i^he second lumbar vertebra, and terminates in 
the ileum ; its convolutions being chiefly confined to the umbilical and left iliac 
regions. The jejunum is wider, its coats thicker, more vascular, and of a deeper 
colour than those of the ileum ; but there is no characteristic mark to distinguish 
the termination .of the one and the commencement of the other. 

The (f/AfIr, to twwt)^ so ciilled fi*om its numerous coils or convolutions, 

includes the remaining three-fifths of the small intestine. It occupies chiefly the 
umbilical, hypogastric, right iliac, and occasionally the pelvic regions, and terminates 
in the right iliac fossa by opening into the inner side of the commencement of the 
large intestine. Tlio ileum is narrower, its coats thinner and less vascular than 
those of the jejunum ; a given hmgth of it weigliing less than the same length of the 
jejunum. 

Structure. — The wall^of tlio small intestine is composed of four coats -serous, 
mnsc\ila.r, cellular, urid muco\is. 

The serous coat is derived from the peritoneum. The fii'st, or ascending portion 
of the duodenum, is almost (completely surrounded by that membrane; tlio second, 
or (Ic^scending portion, is covered by it only in front ; and the third, or transver se 
])ortion lies behind the descending layer of the transverse ineso-colon, V)y wliich it is 
(covered in front. Tlie remaining portion of the small intestine is surrounded by the 
piu-itoneum, excepting along its attached or mesenteric bordei* ; here a space is Icjft 
for the vessels and norve^s to jiass to tlio gut. 

^rhe nmscular coat consists of two layers of fibres, an <*\tornal or longitudinal, 
and an internal or circular layer. The loitgihuHnal fibrtjs are thinly scattered over 
tlie surface of tlie intestine, and are more distinct along its free l)ordei\ The clradar 
fibres form a thick, uniform layer ; they sin'round the cylinder of tin? iniestine in the 
greater part of its circumfei‘ence, but do not form complete rings. The innscnlar 
coat is thicker at the upper than a.t the lower par*t of the small intestine. 

The cellular or s'idjruucoits coat connects together the mucous and ninscula!’ 
hvyi^rs. It consists of loose, fila,m<mtous, areolar tissue, which forms a nidus for 
the subdivision of the nutrient vesstds, previous to their distribution to the inueons 
surface. 

The oificous ineothranr. is thiedv and higlily vasenlar at the upper* part of the 
small intestine, but somewhat paler and thinner below. It consists of the following 
structures : next the cellular or submucous fMat is a layer of unsl.riped muscular 
fibre, the muscularis miuiosie; internal to this is a (piaiitity of retiform tissue, 
(nielosiiig in its inoshos lymph-corpuscles, and in whicli the blood-vessels and nerves 
i-aiuify. Jjivstly, on the inner surface this iiss^ie is a single layer of ejuihelia.l cells, 
whicdi throughout tlie intestines are columnar in character. Tlioy are granular in 
appearance, and possess a (dear oval nucleus. At tliis superficial or unattacht^d end 
they present a distinct layer of highly refracting matorial, inarkod by vertical strife, 
which wer(^ formerly believed to he minute cha-Timds, by which the chyle was taken 
up into the interior of the <!oll, and by them transforr(?d to the lacteal vessels of the 
mucous nicmbviuie. It presents for examination the following constituents 

‘ Simple follicles. 

Valvular conniv(jnies, (Duodenal glands. 

Villi. Glands. ' Solitary glands. 

(Agminate or Peyer’s glands. 

The valvufre conuiventfs (ralvc's of Kerkx’ing) are reduplications or foldings of the 
mucous membrane and submucous tissue, containing no muscular fibres. Unlike the 
folds in the stomach the^ are jiernianent, and are not oblitemted when the intestine 
is distended. They extend transversely across the cylinder of the intestine for about 
one-half or tw(^-thirds of its circumference. The larger folds are about two inches? in 
length, and one-third of an inch in depth -at their broadest part; but the^gi^eater 
number aie of smaller size. The larger and smaller folds altoruate with each other. 
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They are not found at the commc^icomont of the duod<3narD, but begin to appejir 
about one or two inches beyond the pylorus. In the lower part of the descending 
portion, below the point where the common chol^dic and pancreatic ducts enter the 
intestine, they are very large and closely approximated. In the transverse portion 
of the duodenum and upper half of the jejunum they are largo and numerous ; and 
from this point, down to the middle of the ileum they diminish considerably, in size. 
In the lower pait of the ileum tlioy almost entirely disappear; hence the comp^rsi- 
live thinness of this portion of the intestine, as compared with the duodenum and 
j(*junum. The valvulaj conniventes retard tlie passage of the food along the intes- 
tines, and afford a more extensive surface for absorption. 

The villi minuter, highly vascular processes, projecting from the mucous mem- 
brane of the small intestine througliout its whole extent, and giving to its surface a 


364,- - Diagrammatic Stu-tion of a Villus. 



m 


(lul.v jiartinJly Kliaclrd ill. /. Ccntrsil cliylo-vr.ssol ; tliu cells fonniiit? Die Vt srsel lirivn bc-nn Irs-. kIijuIciI 
to diatiiiguisli them from the culls of the jianmehynifi of ITk* villus. Mnscle-fl fires rtinnlri^x up by 1 he sicle of the 
chyle-vessel. It will be noticeil that eneh mnse.h* fibre i.s siiriouiKlcd by the relicnlum, and by this reticulum the 
mustdes are attached to the cells t'onuinp: the luembraria propria, as^ at or to the reticulum of the villuH. 
h\ .Lymph-corpuscles, marked by a sjilierical niichiiis and a clear zone of protoplasm. V, Upper limit of the chylo- 
vesRel. c, c, e*. dells forniinpc the membrana pro)>ria. Tt will be seen that there is Jiardly any difference l^otweeii 
the celts of the parcncliyma, the <'ndnthnliiim of the u/i//cr part of the? chyle-vessel, and tlie cells of the mcm- 
brana jiropria. V. Blood-vesflcls. Dark line at the base of the cpithelium formod by tbo rc?ticuhun. It will ho 
seen that the reticuhim penetrates bet\^‘on all tt>e otbor elements of the villus. The reticulum e»»ntains ttiickcn- 
lng.vir ‘ nodal jioints/ The dinpram Mtnnvs that the cells of the. upper part of the villus are larger a ii<l contain a 
larger zone protoplasm than those, of the lower part. The cudls of the uppi'r part of the chyle- vessel differ 
somewhat from those of the lower [lart, in that they more nearly rescmhlc the cells of the pareiicliynia. 

• 

veh’ciy M}>pearanep. In shape some arc trijingulai* and lamirialed, otbcjrs conical 
or cylindrical, with club})cd or filiform extremities. They are largest and most 
numerous in the duodenum and jojumiin, and become fewer and smaller in the 
ileum. Krause estimates ilieir riiimher in the up|fbr part of the small intestine at 
h*om fifty to ninety in a square line ; afld in the lower jja.rt from forty to seventy; 
tht* total number for the whole lengtli of the intestine being about four millions, 

Tlie structure of the villi has been studied recently by luafly eminent anatomists. 
Wo shall here follow the description of Dr. Watiiey,* whose researches have a most 
important* bearing on the physiology of that which is tlie peculiar fuTjetion of this 
part of the intestine, the absorption of fat. 

* IViii lyans, vol. clxvi, pt. 2. 
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The essential i)arts of a villus are the lacteal jjt^essel, the blood-vessels, the epithe- 
lium, the basement membrane and muscular tissue of the mucosa, and the cells and 
reticular tissue which fill up the interspaces. 

Thcvse structures are arranged in the following manner. Situated in the centre of 
the villus is the lacteal, terminating near the summit in a blind extremity ; running 
along this vessel are unstriped muscular fibres ; surrounding it is a plexus of capillaiy 
vesBcls, the whole being enclosed by a basement membrane, supporting columnar epi- 
thelium. Those structures which are contained within the basement membrane — 
namely, the lacteal, the muscular tissue, and the blood-vessels — are surrounded and 
enclosed by a delicate I’eticxilum which^ forms the matrix of the villus, and in the 

365. — Two Villi magnified. 366. — Transverse Section of Crypts of Lieberkiihn. 

(Klein and Noble Smith.) 



meshes of which are- found large flalioned cells, with an oval nucleus, and, in smaller 
nutnbei's, lymph-corpuscdes. These latter are to be distinguished from the larger cells 
of the vilhis by their beliaviour with rejagents, by their size, and by the shape of their 
iuicleus, which is spherical. Transitional forms, however, of all kinds are met with 
between the lymph -coi'puscle and the? projK^r cells of the villus. 

The Inctcals lire in some cfises double, and in some animals multiple. Situated in , 
the axis of the villi, they commence by dilated csecal extremities nefir to, but not 
rjuitc at, the summit of tlio villus. ^Die walls are composed of a single layer of endo- 
thelial cells, the interstitial substance between the cells being continuous witli the 
reticulum of the matrix. <• 

«• 

< 

367. — Longitudinal Section of ( Vypts of Lioborkiihn. rTohlot-cells atjen among the 
(k)lumnai* lOpithelial CMls. (Klein and Noble Smith.) 



The ntiiscttlar are derived from the muscularis mucosie, and are arranged in 
bundles around the lacteal vessel, extending from the base to the summit of the villus, 
and giving off laterally individual muscle-cells, which are enclosed by the xeticulum, 
and by it are attached to the basement membrane. 

The blood-vessels form a plexus between the lacteal and the basement membranes, 
and are enclosed in the*teticular tissue; in the intei'siices of the capillary plexus which 
they fonn ai^ contained the cells of the villus. 

These strijctiU’es are surrounded by the bjisement membrane, which is made up of 
a stratum of endothelial cells, and upon which is placed a layer of columnar epithelium. 
The reticulum of the matrix is continuoxis through the basement membiane (that is 
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through the interstitial substance .between the individual endothelial cells) with the 
interstitial cement-substance of the columnar cells of the surface of the villus. Thus 
we are enabled to trace a direct continuity betvieen the interior of the lacteal and the 
surface of the villus by means of the i*eticular tissue, and it is along this path that, 
according to Dr. Watney, the chyle passes in the process of absorption by the villi. 
That is to say, it passes through the intei^stitiaJ subst<aiice between the epithelium cells, 
through the interstitial substance of the basemen t-men) I )rano, the reticulum of the 
matrix and the interstitial subst-anc^e between the endothelial platt^s of the latitoal, all 
which structures have Iwen shown to he continuous with one anotlier, and being 
probably semi-tluid, do not offer any obstacle to the passage of the inolecular Iwisis of 


the chyle. 

All those points are illustrated by the r 
364), for wliich 1 have to express iny best 
365 will show the chief points in which tli 
The slitijile follicles^ or crypts of Jiicbt 


368. — Trans vprse Section tlirougli the equa- 
torial plane of three of. JVycr a Follicles 
Iroiu the Uiihbit. 



. Capillary network, T^firpr cimilar v«_ 


iccompanying diagram by l)r. Watney (fig. 
tlianks to liiin, arid a comparison with fig. 
e new differs from the olcl desci’i ption. 
ii kiilin (fig. 367)^ are fonnd in considerable 
numbers over every part of the mucous 
iiH'mbrane of the small intestine. They 
cfmsist of minute tubular depressions of 
the mucous membrane, arranged perpen- 
dicularly to the surface, upon which they 
o])eri by small cirtailar apertures. They 
may lie seen with the aid of a lens, their 
orifices appearing as minute dots, scattered 
lietwcen the villi. Theii* walls are thin, 
consisting of a layer of basement-mem- 
biane (which is, in fact, an endothelial 
membrane) linccl })y columnar epithelium, 
and covered on their extt'rior by capillary 
vessels. I'lieir crontents vary even in 
health, and the purpcise vservcnl by their 
secretion is still veiy doubtful. 

Th(3 chiUHieital, or Kvunner\s glands, 
arc liniiU’d to the duodenum and com- 
niencerncnt of the jejuniirn. They are 
small, flattened, granular bodies, em- 
liedded in the submucous areolar tissue, 
and open upon •the surface the mucous 
membrane by minute excretory ducts, 
Thdy are most numerous and largest 
iH^ar the pylorus. They may Vie compared 


to the elementaiy lobules of a salivary gland spread out over a broad surface, instead 
of being collected in a mass. In structure they rcseniVile the pancreas. 

The soIUarif ylandfi soliMrirr) are found scattered throughout the 

mucous membrane of the small intestine, but arc most numerous in the lower j^art 


of the ileum. They are small, round, wliitish liodies, from lialf a line to a line in 
diameter. Their free surface is covered with villi, and each gland is surrouude(> by 


openings of follicles of Lieberkulin. They are now rocognis(3d as lymphoid follicles, 
and consist of a. dense interlacing rctiform tissue, closely packed with lyraph-coi*piiscles, 
and penneated with an abundant capillary network (fig. 368). The interspaces of 
the retiform tissue are continuous with larger lym^ih-spaces at the base of the gland 
through which they communicate with Ihe lacteal system. They jire situated partly 
m the submucous tissue, partly in the mucous membrane, where they form slight 
pi-ojections of its epithelial layer, after having penetrated the inuscularis iinicosaB. The 
villi which are situated on them aiv. generally absent from the very summit (or 
‘ cupola,* as Frey calls it) of the gland. # 

Pet/er*s glands (figs. 369-371) may be regarded as aggregations of solitary glands, 
forming circular or oval patches from twenty to thirty in number, and varying in 

UU 
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length from half an inch to four inches. They are largest and most numerous in 
the ileum. In the lower pari of the jejunum they ai^e small, of a circular form, and 
few in numV>m*. They arc? occasioiMilly seen in the duodenum. They are placed 
lengthwise in the intestine, covering the portion of the tube most distant from the 
attachment of the inesontery. Each jwitch is formed of a group of the above- 


descril)ed lymphoid follicles covered with 

369. — Patch of Pryor 8 Glands. 

From tlie lower part of iho Ileum. 



mucous membrane. Each is surrounded 
370. — A portion of the above mngnified. 





371. — Vertical Sc^ction of onv of Peyer’s Pal dies from Man, injected through its 

lymphatic canals. 



a. VilU with their chylc-passagp;.. 6. Follicles of Lie' tcrkUhii. r. Mii^eiilaris mnr.o-sfc. d, ('jtpola or apex of solitury 
glands, e. !Mesial zone of glaudd. f. Base of glands, g. Poinr.^ of exit of the chyle -pa «is^igea from the villi, and 
entrance Into the true miicona membrane, h, lietiform arrangement of the lymphatics In the inasial zone, 
t. Course of the latter at the base of tiie glands, k. Confluence of the. lymphatics opening into the vessels of the 
submucous tissue. /. Follicular tissue of the latter. 

c 

by a zone, or wreath of simple follicles, and the interspaces between them are 
covered with villi, while'^ the surface of the gland is destitute of these structures. The 
mucous and submucous coats of the intestine are intimately adherent, and highly vas- 
cular, opposite the Peyerian glands. They are largest and most developed during the 
digestive process. 
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The Large Intestine. 

• 

The large intestine extends from the termination of the ileum to the anus. It is 
about five feet in length, being one-fifth of the wliole extent of the intestinal cjinal. 
It is largest at its commencement at the c^xuin, and gtudiially diminishes as far as the 
rectum, where there is a dilatation of considerable size, just above the anus. It differs 
from the small intestine in its greater size, its more fixed position, and its sacculated 
form. The large intestine, in its course, describes an arch, which surrounds the 
convolutions of the small intestine. It commences in the right iliac fossa., in a dilated 
part, the cjecum. It ascends through tlie right lumbar and hypochondriac regions to 
the under surfiice of the liver ; passes transversely across the abdomen on t he (‘on- 
fines of the epigastric and umbilical regions, to the lijft byjiocliondriju; region ; de- 
scends through the left lumbar region to the left iliac: fossa, where it becomes c*onvo- 
lutcd, and forms the sigmoid flexure ; finally it enf ers the*l)elvis, and descends along 

its posterior wall to the anus. The largo 
intestine is divided into the coecum, colon, 
and rectuiiK 

Tlu^ Crncum Idind) (fig. 372) is 

thclargc‘ blind ]»ouch, or cnlrde^aac^ in which 
ila^ large intosiine commences. It is flu? 
most dilated part of the tube, measuring 
about two and a half inches, l)oth in its 
verticaJ and transvct‘se diameters. 1 1 is 
situated in the right iliac fossa, immedi- 
ately behind iJie anterior abdominal wall, 
being retained in its jfiacc by tlio peritoneum, 
which passes over its antei’ior surface and 
sides; its posterior surface being connected 
by loose a.i*eolar tissue with the iliac fascia. 
Occasionally it is almost coniplclely sur- 
rounded by peritoncAim, which forms a 
divsiiiict fold, the njf*so cwcum, connecting 
its back part wu'th the iliac fossa. When 
this fold exists the emenm obtains consider- 
able freedom of movement. Attached to 
its lower and baick part is ,the ajipendix 
vermifoi mis, a long, narrow, worm-sha])od 
lul»e, The laidiment of the lengtlmned ciecum 
found in all the manimaUa except tlio 
orang fuitang and wombat. The appendix varies from three to six inches in 
length, its averfigo diameter being iibout Kpial to that of a goosequill. It is usually 
directed upwards and inwards bcJiind the caecum, coiled upon itself, and terminates 
ill a blunt point, being retained in its position by a fold of peritoneum, which 
sometimes forms a mesentery for it. Its canal is small, and eommuiiicates with the 
ciecum by an orifice, which is sometimes guard(;d with an incomplete valve. *Its 
coats are thick, and its mucous lining furnished with a large numlier of solitary 
glands. • 

Iho-ancal Vahe. The lower end of the ileum terminates at the inner and back 
l»art of the large intcvsiine, opposite the junction iSf the cjccum with the colon. At 
this point the mucous membrane formS two valvular folds, wJiich project into the 
large intestine, and are separated from each other by a narrow elongatc^d aperture. 
This is the ileo-ca>cal valve {valvula Bauhini). Each folcf is semilunar in form. 
The upper one, nearly horizontal in direction, is attached by its convex liorder to the 
I>oint of junction of the ileum with the colon; the lower segment, t^ the point of 
junction of the ileum with the caRcum. Their free conciive margins project into the 
intestine, sepaiated from one tuiother by a narrow sUt-liko .aperture?, directed trans- 

. u u 2 


372. — Tlie OflRoum and Colon laid open to 
show Die Ileo-ca?cal Valve. 
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versely. At each end of this aperture the two segments of the valve coalesce, and 
are continued as a narrow membranous ridge arotind the canal of the intestine for a 
short distance, forming the frmmiy othreliuacula of the valve. The left end of this 
aperture is rounded ; the right end is narrow and pointed. 


373* of tho relations of the liarge Intestine and Kidney from behind. 



Each 8egm3nt of the valve is formed by a reduplication of the mucous membrane 
of the circular muscular filwes of the Intestine, the longitudinal fibres and 
^i^itoneum being continued uninteiTuptedly across from one intestine to the other. 
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When these ai’e clivuled or removed, the ilenui may be drawn outwards, and all traces 
of the valve will be lost, tlie ileum appearing to open into the large intestine by a 
funnel-shaped orifice of large size. * 

The surface of each segment of the valve directed towards the ileum is covered 
with villi, and presents the characteristic structure of the mucous membrane of tlxe 
small intestine; whilst that turned towards the large intestine is destitute of villi, 
and marked with the orifices of the numeioiis tubular glands peculiar to the mem- 
brane in the large intestine. These dilferences in structure continue as far as the 
fiee margin of the valve. 

When the caicuni is distended, the margins of the opening are approximated, so 
as to prevent any lollnx into the ileum. 

The €(*1071 is divided hito four parts — tlie ascending, transvers»», descemling, and^ 
tlie sigmoid tlexure. 

The ascemUihg colon is smaller than tlie caKuini. it .passes upwards, from tlie 
light iliac fossa to the under surface of the liver, on the right of the gall-hladder, 
wlicre it bends abruptly inwards to the loft, forming the hepatic Jle.xure, It is 
retained in contact with the posterior wall of the abdomen by the jjeritonouin, 
which c over s its anterio r su^ce^anduJEiides, its posterior^^urface being connectSTlLiy 
n wi tb the jOtuadratus lumborum and right ladney (figs. 373, 374): 
sometimes the peritoneum almost completely irr^sls it, and forms a distinct but 
narrow meso-colon. It is in relation, in front, with the convolutions of the ileum 
and the abdominal parietes; behind, it lies on the Quadratus lumborum muscle and 
right kidney. 

The tmnsve rse col on ^ the longest part of the large intestine, passes transversely 
from right to left across the abdomen, opposite the confines of the epigastric and 
umbilical zones, into the left hypochondriac I’egion, where it curves downwards 
beneath the lower end of the spleen, forming the aplenic Jh xarc, In its course it 
deRCT‘ibes an arch, the concavity of wdiicdi is directed backwards towards the ver- 
tebral column; hence the name, trattsverse arch of the colon. This is the most 
movable part of the colon, being almost completely in vested by periton :ftu*^i and 
coniiechxl to the spine behind by a (Tuplicature of that membrane, the 

(ra'nsverfte meso-cokm. It is ii i relati on, by its upper su rface, with the liver an d ga ll- 
bladdei^ the great jg.py*Vfftm^e of thejjtpmaeh , and the lowest end, _of the spleerj ; by its 
under^ surface, with tb(5 small intestines ; by its anterior surface^ with the ante rior 
layers of the great omentum and thp abdpmipjd jmri^ ; by its posterior surface, 
witii tUe Trails^ me^-colon and third portion of the dupdenupi. 

The desce^fdl/ig colon passes almost vertically downwards through Che left hy|>o- 
chondriac and lumbar regions to ^|lie upper «part of the left iliac fossa, where it 
terminates in the sigmoid flexure. It is retained in position by the peritoneum, 
which covers its. anterior surface and sides, its posterior surface being connected 
by areolar tissue with the left cius of the Diaphragm, the left kidney, and the 
Quadratus luinboruin (figs 373, 374). It is smaller in calibx’e and rnoi’e deeply 
placed than the jxsceriding col»n, and is very rarely covered with periteneum on its 
posterior or outer surface. 

na^’^o^vest part of the coloii ; it is'sijl;uated in tl^e Jeft 
iliac fossa, commencing from the tei niinatiou of the desiieiuling colon, at the ni argin 
oUT ^^rest o f lhe ilium, and ending iii tlie rectum, ^opposite the left sacro-iliac 
It curves Tn the first place upwards, ami then descends vertically, 
and to one or the other side, like the letter S —hence its name. Jt is i*etained in 
its place by a loose fold of peritoneum, ^ho sigmoid meso-colon, Jt is in relation, in 
front, with the small intestines and abdominal parietes; behind, with the iliac fonfsa. 

The Itectum is tlie terminal part of the large intestine, ♦ and extends from the 
sigmoid flexure to the anus ; it varies in length from six to eight inches, and has 
received its name from being less flexuous than any other part of the intestinal 
c^iual. It commences opposite the left sacro-iliac symphysis, passes obliquely down- 
wards from left to right to the middle of the sacrum, forming a gentle curve to the 
right side ; it then descends in front of the lower part of the sacrum ar^ coccyx, 
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presenting a curve with its concavity forwards, and, near the extremity of the latter 
bone, iaclines backwards to terminate at the anus. The rectum is, therefore, not 


374. — The relations of the Viscera and I-4irge Vessels of the Abdomen. 
(Seen from behind, the last dorsal vertebra being well raised.) 



structure of intestine. 
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The rectiini^ ia^cylindiical, not sacciilateil like the rest of tlie large inteiStiue ; it is 
narrower at its upper part than tlio sfgiiioiJ flexurtS gradually iucreiises in size as it 
descends, and immediately abo\'e thci tinus prt^!:ents a considerable dilatiition, ca|mble 
of acquiring an enormous sizc^. The rectum is divided into tlu’ee portions — upper, 
middle^ and lower. 

The upper portion^ whicli incliules a.bout half tlie length of the tube, extends ob- 
liquely froga^the left sacro-iliac sympliysis to the m iddle of the third 
It is almost completely surrounded by ])eritoneuni, ami connected tothesacnun behind 
l)y a <luj)licatnro of that meinbi*ane, the me»o-recimn, hi rtdaiion bohmd 

Fy^*ifQt‘^ds muscle, the sacral plex us of nerves, and the bvancli^ of the internal 
i liac; ai *terv p^ the leit side, which separate it from the snci*nm and sacro-iliac symphysis ; 
in front it is sejmrated, in the male, from the posterior snrfjice of tlit' bladder; in th(' 
female, from the posterior surface of the uttuus, and its appendages, hy some convolu- 
tions of the small intestine. ^ 

The middle portion of tlie I’et^tum is aliout three incdu'S in lengtli, and extends as 
far as the tip of the coccyx. it is closely connected to the concavity of tlie saca nm, 
and c oy erc;d by peritoneum only on tlie upper part*' of its anterior surface. It is in 
l elatiun, m front in the male, with of the base of the bladder, 

the vesicuhciioiuinales, and yasa deferentia ; more antei iorly, with tlie ujider iturface 
of the prosta-te. In the female, it,is adherent to the jiostca-ior wall of the vagina. 

The lower portion is about an inch or an inch and a. half in length ; it cui*ves 
backwards at the foi*e part of the ])rostate gland, and t(;nni nates at the anus. Tl)is 
portion of the intestine leceives qp peritoneal covering. It is invested by the In- 
ternal sphincter, supportcnl by the Levatoros ani muscles, and surrounded at its ter- 
mination by the Exteiiial spbincter. Jn the male, yt is separated from the memibra- 
npii s portion and bulb of ihe urethra by and in the a 

siniila,r space intorvenes between it and the vagina,. Mns space forms by its base the 
perinieuiiu- 

Structure . — The huge inlc‘stine lias four <;oats — scu'ous, muscular, cellular, and 
mucous. 

The serous coat is derived fiom the peritoneum, and invests the different portions 
of the large intestine to a variable extent. The cajeuni is covered oidyon its antoioi* 
surface and sides ; more rarely it is almost completely invested, being held in its 
position by a duplicature, tlie ineso-ejccum. The asauiding and d<;seending colon are 
usually covered only in front. Tlip transverse colon is almost conqiletely invested, 
the parts corresponding to the attachment of tlio gimt omentum and tiunsverse 
meso-colon being alone excepted. The sigmoid flexux'e is nearly (‘omjdeToly surrounded, 
the point corresiionding to ilie ^ttachmeidi of the sigmoid mcso-colon being ex- 
cepted. The upper part of the rectum is almost completely invt\sted by tlie perito- 
neum ; the middle portion is eovei*ed only on its anterior surface; and the lower 
portion is entirely devoid of any serous covering. In the course of the colon and 
u[)pcr part of the rectum tlie peritoneal <*oat is tliroivn into a numlxu* of small pouches 
filled with fat, emailed appendices eplploicm. They are chiefly appomhxl to tlie texns- 
verse colon. 

The muscular coat consists of an external longitudinal and an internal circular 
layer of muscular libres. • 

The longitudinal fibres are not found as a uniform layer over tlio wliole surfaco 
of the large intestine. In the ca?(uim and colon they are espe(;ially collected into 
three flat longitudinal bands, each being about h||,lf an inch in width. These bands 
commence at the attachment of the appendix verniiformis to the ciecum : one, the 
posterior, is placed along the attached border of tlie intestine ; the anterior band, 
the largest along the aixjh of tlie colon, corresponds to the, attachment of the great 
omentum, but is in front in the ascending and ilescending colon and sigmoid 
flexure ; the third, or lateral band, is found on the inner side of the ascending 
and descending colon, and on the under border of the transverse colofi. These bands 
are nearly one-half shorter than the other parts of the intestine, and serve to produce 
the sacculi which are chai*actei*istic of the caecum and colon ; accordingly, when 
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they are dissected ofl’ the tube can lengthened, and its sacculated character be- 
comes lost. In the sigmoid flexure the longitudinal fibres l)ecome more scattered, but 
upon its lower part, and round the recffum, they spread out and form a thick uniform 
layer. 

The cvrmlar fihreii form a tliin layer over the cajcuni and colon, being especially 
accumulated in tlio intervals betwe<3n the saccuH; in the rectum they form a thick 
layer, especially at its lower end, where they befiome numerous, and form the Internal 
sphincter. 

The cellular coat connects the muscular and mucous layers closely together. 

The mucous imtuhrmie^ in the caecum and colon, is pale, and of a greyish or pale 
yellow colour. It is quitts smooth, destitute of villi, and raised into numerous cres- 
CHJiitic folds which corresjKnid to the intervals between the sacculi. In the rectum it 
is thicker, of a darker colour, more vascular, and connected loostdy to tlie mus(nilai* 
coat, tis in the (esophagus^. When the lower part of the rectum is contracted, its 
mucous membrane is thrown into a number of folds, some of wliieli, near the anus, 
are longitudinal in direction, and are eiffaced by the distension of the gut. Besides 
these there aT*e certain pormailent folds, of a semilunar shape, described by Mr. 
Houston.^ They are usually three in number ; sometimes a fourth is found, and 

375.— Minute Structure of Large Iiilestiue. 

SnrfMCo of luiu'ons wiih 

opi'niiig of Liolu rkUliirH lolliclt*.'?. 


LieborkiUin's follicleM, 


Muscnlaria muoosa? (two ]ayer''0* 

Snbmiicou^i ooinieclivc' 


Solitary^ liuul. 



occasionally only two are present. One is situated near the commencement of tlu^ 
rectum, on right side ; another extends inwards from the left side of the tube, 
opposite the middle of the sacrum ; the largest and most constant one i:)rojects back- 
wards from the fore part of the rectum, opposite the base of the bladder. When a 
fourth , is ])resent, it is situated about an inch above the anus on the back of the 
rectum. These folds are about half mi inch in width, ami contain some of the circu- 
lar fibres of the gut. In the empty state of the intestine they overlap each other, as 
Mr. Jlouston remarks, so efTcctually as to require considerable manceuvriug to con- 
duct a bougie or the finger along tlie canal of the intestine. Their use seems to be, 
* to support the weight of fle/^al matter, and prevent its urging towards the anus, 
where its presence always excites a sensation demanding its discharge.' 

As in the small intestine, the mucous membrane consists of a muscular laj^er, the 
muscularis mucosae ; of a (juantity of I'etiform tissue in which the vessels ramify ; of a 
basement-membrane and epithelium, wlxich is of the columnar variety, and exactly 
I'esembles the epithelium found in the small intestine. The mucous membrane of 
this portion of the bowel presents for examination simple follicles and solitary 
glands. 

The simple follicles are minute tubular prolongations of the mucous membrane, 
* Duh, JIosp, Meports, vol. v. p. 163 . 
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arranged per|)endiciilaj*ly, side by side, over its entire surface ; they are longer, iiioi*e 
numerous, and placed in much closer apposition than those of the .simdl intestine ; 
and they open by minnto rounded oritieeis upon the surface, giving it a cidbriform 
appearance. 

The solUary glamU (fig, 375) in the large iutestin<^ are most abundant in the 
cmmm and ajij?endix verniifonnis^ hut are inegulai-ly scattered also over the rc^st of 
the intestine, ^fhey are similar to those of the siiuill intestine. 

The nerves of the iiitt^stino are derivetl froni the plcjxuses of symjiathetic nerves 
around the mesenteric arteiies. From this source they run to a jdexus of nerv< 5 S and 
ganglia situated Initwecn the circular and loiigit\tdinal fibres (Auerbttch’s plexus) from 
which the nervous branches are distributed to the muscular coats of the intestine. 
From this plexus a secondary plexus is derived (Meissner's plexus) (fig. 376), which is 

376. -—Meissner’s IMexus. (Klein aud Noble Sinitli.) 



«/. Croups of multipolar oucli with a olour nucleus, iu the parts of;the plexus, h. I.nT|yre 

single gjitigUou-cells, apparently uiiipohir, each with a clear uueleuscounecte<l wltli tlie lirauches of the plexus. 


formed by branches which haVe peiforated the circular muscular til)re.s. This plexus 
lies between the muscular and mucous coats of the intestine. It is also gangliated, 
and from it the ultimate fibres pass to the muscular is, mucosae and to the mucous 
membrane. 

The Livek. 

The liver is a glandular organ of lafge size, in\ended mainly for the secretion of 
the bile, but eftecting also important changes in certain constituents of the blobd in 
their passage through the gland. It is situated in the rigjit hypochondriac reg;ion, 
and extends across the epigastrium into the left hypochoudrium. It is the largest 
gland in the Body, weighing from three to fotir pounds (from fifty to sixty ounces 
avoirdupois). It measures, in its t ransv erse diameter, from ten to twelve in^^ 
from six to seven in its antero-pcw^terior ; anJITs about three inches thick at the bac k 
part of the right lobe, which is the thickest part. 
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[ts upper 89irface is convex, directed upwai*d» and forwards, smooth, covei^ed by 
peritoneum. It is in relation with the under surface of the Diaphragm ; and below, 
to a small extent, with the abdoimnal parietes. The surface is divided into two 
unequal lobes, the right and left, by a fold of peritoneum, the Buapensory or broad 
lUjaimnU 

Its under surface is concave, directed downwards and backwartls, and in relation 
with thenS fom agh and d uode num, the hepatic Jlexn re of the colon, and the right 
kidney and suprarenal capsule. The suriace is divitled by fTlon^ fissure intb 

a right and left lobe. 

The posterior border is rounded and broad, tand co^rmected to Jbhe_r)iaph^^^^^ 
the coronaiy 1 igaineiit“f it is in relation with the aorta, the infeiaor vena cay^ tlu* 
cruraTb? the Diaphragm. 

Tlie is thin and sharp, and marled, opposite the attachment of 

the broad ligament, by a deep n^tch. In adult males this border usually corre- 
sponds with the margin of the ribs ; but in women jxi id children it usually projects 
below the ribs. 

TTio riijht extretiiifi/ of the liver is thick and roimded, wliilst the left is thin and 
fiattened. 

Changes uf Posit ion . — student should make himself acquainted with the different 
circumstances under which tin', liver changes its position, as they are of imp{\rtanc6 in 
determining the existence of enlargement or other disease of the organ. 

Its position varies according to tlio posture of the body ; in the upright and sitting 
posture it usually recedes behind the I’lDs. Its position varies, also, with the ascent or 
descent of the Diaphragm. In a deep inspiration the liver descends below the ribs; in 
expiration it is raised to its ordinary level. Again/ in emphysema, where the lungs are 
distended, and the Diaphragm descends very low, the liver is pushed down ; in some other 
diseases, as phthisis, where the Diaphragm is much andunl, the liver rises very high u]). 
IVessure from without, as in tightdacing, by compressing the lower part of the chest, dis- 
places the liver considerably, its anterior edge often <\\tending ns low as the crest of the 
ileum ; and its convex surface is often, at the same time, deeply indented from pressure of 
the ribs. Again, its position varies greatly, acc^ording to the greater or le^ss distension of 
the stomach and intestines. When the inU'stines are empty, tht> liver descends in the 
abdomen ; but when they are distended, it is pushed upwai ds. Its relations to surrounding 
organs may also he changed by the growth of tumours, or by c<jllectiou8 of iluid in the 
thoratdc or abdominal cavities. 

Ljg^ents. — T he ligaments of the liver (fig, 377 ) are fi ve i n mtiiiber, four being 
formic of fmds of peritoneum : the fifth, the l l(j<ime7ituq} i_ t^i'es, is a round fibrous 
cord, resulting from the obliteration of the unfbilical vein. The ligaments are the 
longitudinal, two lateral, Coronary, and round. 

The lo7tgitudinal ligament (broad, falciform, or suspensory ligament) is a broad 
and thin antero-posterior peritoneal fold, falciform in shape, its base being directe<l 
forwards, its apex backwards. It is a^ached by one m«ai*gin to the lyider surface of 
the Diaphragm, and the posterior surface of the sheath of the right Rectus muscle as 
low down as the umbilicus ; by its hepatic margin it extends from jthe notch on the 
anteHor margin of the liver, as far back as its postei-ior bolder. It consists of two 
layers of peritoneum closely unitetl together. Its anterior free edge contains thf^ 
round ligament l>erweeii its layers. 

The lateral ligaments^ two in number, right and left, are triangular in shape. 
They ai'e formed of two layers of peritoneum united, and extend from the sides of 
the Diap]^r|igm to the adjacoat margins of the posterior borderoT the organ. The 
lef^is t he longer of the two, and lies in front of the oesophageal opening in the Dia- 
phragm. ^ * 

The cor^marp ligament connecte the posterior border of the liver to the Dia- 
pto*agm. It is formed by the reflection of the peritoneum from the Diaphragm on to 
the upper and lower margins of the posterior border of the organ. The^ coronary 
l igam ent consists of. two layers, which are continuous on each side with the Tat^al 
ligaments^ and iri iffbhti witli the longitudinal ligament. BeJ^ween the layers, a 
large oval iiite^^ uncoyeied by jieritoneum, and connected £ 

jdira^i by a fiir^ This space is subdivhled, near its left ex tiemity, 
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into Jwo parts by a deep notch (somotimes a canal), wliich loilges the inferior_ygna 
cava, an^Thte which the h epaSo ve ins. 

Tlie fig. 378) is a fibrous cord resulting from the obliteration of 

the umbilical vein. It as cends fr om the umbilicus, in the anterior fr€« marg in jpf 
the longitudinal ligam toHlKe notch in the anterior border of Jthe liver, fiom 

377. — The I^ver. Upper Surface. 
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which it may he traced along the longitudinal fissure on the under surfiice of the 
liver,' asTar^ac^^^a^ tho inferior vena cava. 

.FissuiiKS (fig. 378). — Five fissures are seen upon the under surface of the liver, 
which serve to divide it into five lobes. They are the longit udinal fissure, the fissu re 
of the ductus venqsus, the transvjBrso fissure, the fissure for the an(l the 


^78. -The Liver- Under Surface. 



figgure foy thg They are arranged in the form of the letter A ; the 

apex o f the letter coiTespgpdjng to the posterior lma%in of T!Ke "liver, its base to the 
anterior free border. The connecting bar would represent the ^mhsverse fissure ; the 
two eon v^*ging limbs posterior io this would represent, the k/C am^ the fissure for the 
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ductus venosus ; the riAjhi one^ the flasure for the inferior vena cava ; the two 
diverging limbs anterior to the cross bar would represent the umbilical fissai*e 
{left)^ and the iia*<ure for the gall-bladder 

The lontjitudimil fissure is a deep groove, which exten<lH from the notch on the 
anterior margin of the liver to the posterior bender of the organ. It separates the 
right and left lobes ; the transverse lissin'O joins it, at I'ight angles, about one-third 
froiti its posterior extremity, auiT^divides it into two part s. The anterior half is 
called the uuibilical Jlssure ; it Ts" ejet^per" tliaii the postei’ior part, and lodges the 
iiiubiJical,yfiia- in tbe^foetiis, or its remains (the round ligament) in the adult. This 
tissu?*e is often partially bridged over by a prolongation of the hepatic substance, the 
pons hepatis. 

^Vhe fissuT&^qf Uu 2 ^d 2 j£tua vf nostts is thoJmckj^)art of the longitiuling^ ; it is 

shorter* and shallower than the anterior portion. It lodge s in t he feetr^ thg dngtus 
verrosiis, and in the adult a slender fibrous cord, the obliterated remains of that 
vessel. ^ 

The transverse or portal fissure is a short but deep fissure, about two inches 
in length, (ixtending trarisver-sely across the under sur*fa.ce of tlie right lobe, nearer 
to its posterior tJiiin its anterior bor-dei*. It joins, nearly at r*ight angles, with the 
loiigitiidinal lissure, I5y the ohler anatomists this fissure was considoi’ed the gate- 
way {porta') of the liver; hence the huge vein which enters at this* jroint was called 
tlu; JAortal v^in, Resuhis this vein, the fissure tninsiinte the hepatic 
nerves^ and the hepatic duct and lymphatics. At their enti‘anco into the fissure, the 
hepatic duct lies in front to the riglil^ the hepatic ai*tei*y to the left, and t he i>urt al 
vein liehind and betwe en. " ” 

The ftssure for the yall-hlad<ler {fossa, cystts fellecv) is a shtallow, ohloiig fo.ssii, 
pla ced on t he urr(ler_§n^‘fkc^>f the right lobe, parallel with the longitudinal fissur e. 
It oi^ends'from the antei*ior free margin of the livery which is occasionally notclied, 
for its reception, to near the right extremity of the tr ansverse fissure. 

Tire fissure for the vena cai’a is a short, deep fissure, occasionally a compltt) canal, 
which extends oblitjiioly upwards fi*onr a little Ix^hind the right extieiiiity of the 
transverse fissure to the jrosterior border of the livei’, whei*e it joins the fissure for 
tiro ductus veiiosus. On slitting ojkui the inferior vena (*ava wliich is contained in 
it, a di»ep fossa is seen, at the bottuiii of which the hepatic vc*itis comirurnicate witli 
tills vessel. ^I1iis fi yuro is separated from the transvei'se fissure hy the lobus 
caudatus, anil from f Ti^Toriffliijdiha l fissure by the lobiilus Spigelii. 

— Tfio lobes of the liver*, like the ligaments and fissui*es, are five in number — 
the light lobe, 6he left lobe,' the lolms giiadratus, the lobiilus Spigelii, and the lohus 
caudatus. 

The right lohe is much larger than the left ; the proportion between them being 
as six to one. It oecujries the r ight hypochondriunr, and is separated from the left 
lohe, on its upper surface, by the longitudinal ligament; on its under surface by 
f he longitudinal fissur e ; and in front by a deep notcfh. It is of a quadialateral 
foriir, its under gurfia.ee being ^jnai*.ked by. throe fissures— the tra n sverse fissure, the 
fissure Jot gall-bladder*, and the fissure for Uio iiiferior vena cava ; anjJ by two 

shallow impressioTis, oim iii front (^luipressiQ, coliqq^^^ the hepatic flexure olih® 
cqloif*; and oiie l^hiird r^nalis)^^ for the right kidney and suprarenal 

capsule. 

The Uft lohe is smaller and more flattened than the right. It is situateef in the 
epigastric and left hypochondriac regions, sometimes extending as far as the upper 
border of the spleen. Its upper surface is copvex ; its jindex„-CUUCaxa.i^^ 
upoii.,thejR:pn^^^ stpniaclr ; and ppsterigr border is in relation with the 

cardiac orifice of the sto 

The lohis qua^rat^^ or square lobe, is situated on the under surfacy of the right 
lote, bqund^ in^ the fr^ surface, of the liver; bjghind, by 

%iure ; <m right, by the fissure for the gaJl-bJatjlder ; and, on t he left , by the 
umbilical fii^su re. 

^ The lobuhiB Sjfigelii projectfliyom the back part of the under «iirface of the right 
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lobe*. It is bounded, in front, by the tonsvers e fissu re ; on th e right^ by the Assure 
for tlig^yg|igi^ca.va ; and, oh t he le ft , by the fissure for the ductus^ yenosus. 

The lob'tis camlatusy or tailed Tobe, is a smi^ll elevation of the hepatic substance, 
extending obliquely outwar ds, from the base of the lobus Spigelii, to the under surface 
of the right lobe. It se parat es the ri gh t exti;einitx.of the liasjiare from the 

coinmeanejiient^ Tgji-IKe inferior vena cava. 

VesskI/H. — T he vessels connected with the liver are also five in niiinlw : they 
are the hepatic artery, the portal vein, tlie hei>atic vein, the hepatic duct, and the 
lymphatics. 

The hepatic artery^ portal veiny and hepatic duct, accom[)aiiicd by numerous 
lymphatics and nerves, ascend to the transverse lissure., between the layers of the 
gastro-hepaiic omentum ; the hepatic duct lying to tl ie right,^ the hepatic aiiery to 
t he left^ and the p ortal vein behind the other two. They are enveloped in a loose 
areolar tissue, the capsule of Glissoii, which accompanies the vessels in their course 
ihi’ongh the portal cartah, in the ini^erior of the organ. • ^ 

The hepatic veina convey the blood from the liver. They commence in the 
substance of the organ, an<l proceed through it to tlu'> deep fossa in its posterior 
border, where they terminate, ])y three large and sevoisl smaller branches, in the 
inferior vena cava. 

The hepatic .veins have no cellular investment; consequently, their parietes are 
adherent to the walls of the canals through which they run ; so that, on a sec'tion of 
the organ, these veihs remain widely open jiud solitary, and may be easily dis- 
tinguished from the branches of iho portal vein, which ai*e more or less collajjsed, 
and always accompanied by an artery ami duct. 

The lymphatics are large and numerous, consisting of a deep and superficial set. 
They have been already dcsci'ibed, 

Herves, — T he nerves of the liver arc derived from the hepjvtic plexus of the 
sypipathetic, from the pneumogastric nerves, especially the left, and from thg right 
phjpeuic. 

Structure. — The substance of the liver is composed of lobules, held together })y 
an extremely fine areolar tissue, and of tlu^ raniificjitioris of the ]>oi tal vein, hepatic, 
duct, hepatic artcjy, hepatic veins, lymphatics, and nerves ; the whole being invested 
by a scj’oiis and a fibrous coat. 

The serovs coat is derived fr*om the peritoneum, an<l invests the entire surface 
of the organ, excepting at the a.ttachuKuit of it^s vai’ious ligaments, and at the bottom 
of the clifTcrent fissures, whore it is (teficient. It is intimately adherent to the fibrous 
coat. # ^ 

The JiLrnit^s coat lies beneath ihe serous investment;, and covers the entire 
suiface of the organ. It is difTlcidt of demhnstration, excepting where the serous 
coat is deficient. At the transverse fissure it is continuous with tlio capsule of 
Glisson; and, on the surface of the organ, with the areolar tissue separating the 
lobules. 

The lohulf’s form the chief mass of the. hepatic suVistanee ; they may be seen 
either on the surface of the organ, or by making a section tlirough the gland, 
^fhey are small granular bodies, about the size of a millet-seed, measuring from one- 
twentieth to one-tenth of an inch in diameter. In the human subject their oi^tline 
is very irregular ; but in some of the lower antmals (for example, the pig) they are 
well-defined, and, when divided transversely, have a ^polygonal outline. If divided 
longitudinally they are more or less foliated or oblong. The bases of the lobules are 
clustered round the smallest radicles {srtMdb nl^Y o^ the hepatic veins, to Khioibi each 
is^cqnfteQt^% means of a small braifbh whmh msues from the centre of the lobule 
{intridobulaif). The remaining part of the surface of each lobule is imperfectly 
isolated from the surrounding lobules by a thin stratum of Areolar tissue, in which is 
contained a plexus of vessels (the interlobular plexus) and ducts. In some animals, 
as the pig, the lobules are completely isolated one from another by t^is interlobulfir 
connective tissue. 

If one of the hepatic veins bo laid open, the bases of the lobules may be seen 
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thi’ough the thin wall of the vein on which they rest, arranged in the form of a 
t^sselated pavement, the centre of each polygonal space presenting a minute aperture, 
the mouth of a sublobular vein (fig. > 79 ). 

Each lobule is composed of a mass of cells {hepatic cells), surrounded by a dense 
capillary plexus, composed of vessels which penetrate from the circumference to the 
centre of the lobule, and terminate in a single straight vein, which runs through its 
centre, to open at its base into one of the radicles of the hepatic vein. Between the 
cells are also the minute commencements of the bile-ducts. Therefore, in the lobule 
we have all the essentials of a secreting gland; that is to say, (1) cells, by which the 
secretion is formed;# (2) blood-vessels, in close relation with the cells, containing the 
blood from which the secretion is derived ; and (3) ducts, by which the secretion, 
when formed, is carried away. Escli of these structures will have to be fuHher 
consideicd. 

1. The hepatic cells ai'e of more or less spheroidal form ; but may be rounded, 
flattened, or many-sided frcfni mutual compression. They vaiy in size ft‘om thcy^^i^ 
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H. wiM-t-ioii of an liopatic vein, tt. Por- 

tlon of thf canal from whi<il» t’hf’ vrin Ims bfrn ^ 
rRinovod. h. ( )rlflors of nlt.inin.to tvvitrsof tbr voin 
(HUMobular), sit.ujitod in tho coiitfc of the* lobub's. 
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LoiifjitiidiiiHl .sc'cM.ion of a small portal voin and 
canal, nftor Kiomaii, a. Portions of tin* ciimhI 
from wliiob the* Vf*in has boon romoviMl. ft. Side 
* of the portal vein in contact with the canal, r. 
The side of the vein wliich i« sojmrated from tin* 
<»nal h>* tlio hepatic artery and duct, with areolar 
tisRiK! (Olisson’s capRiile). d, Internal surfiico of 
the jwrtal vein, through which are seen tlie out- 
'linos of tho lobules and the openings, e, of the 
interlobular veins. /. Vaginal veins of Kiornaii. 
f/. Kepa tie artery, ft. Hepatic duct. 


to the .voVo inch in diameter. They consist of a honeycomb network (Klein) 

without any cell- wall, and contain one or sometimes two distinct nuclei. In the 
nucleus is a highly refracting nucleolus with granules. Embedded in the honeycomb 
network arenumei*ous yellow particles, thecolouring matter of the bile, and oil-globules. 
The af3lLs adhere together by their surfiioos so as to form rows, which radiate from the 
centre to the circumference of tho lobules. As stated above, they are the chief agentvS 
in the Reci*etion of tlie bile. 

2. The Blood-vessels . — Tho blood in tbe capillary plexus, around the liver cells, is 
brought to the liver principally by 'the portal vein, but also to a cerUiin extent by 
the hepatic artery. For the sake of clearneas the distribution of the blood derived 
from the hepatic artery may be considered first. 

The hepatic artery ehtering the liver at the transverse fissure, with the portal 
vein and hepatic duct, mmifies with these vessels through the portal canals. It gives 
off biavches which ramify in the capsule of Glisson, and appear to be destined 

chiefly for the nutrition of the coats of the large vessels, the ducts and the investing 
membranes of the liver. It also gives off capsular branches which reach the surface 
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of the orgiin, terminating in its fibrous coat, in stellate plexuses. Finally, it ter- 
minates in a plexus formed on the outer surface of each lobule, by the ultimate rami- 
ficjations of the portal vein, and termed the inteijiofmlar plexus, 

portal vein {^g, 380) also enters at the transverse fissure and runs through 
the portal canals, enclosed in Glisson’s capsule, dividing into branches in its course, 
which finally break up into a plexus (the interlobular plexus) in the interlobular spaces 
between the lobules. In their couise they receive the vaginal and capsuiaz* veins, 
ciorresponding to the vaginal and mpsular branches of the hepatic artery (fig, 380), 
Thus it will be seen that all the blood carried to the liver by the por^l vein and 
hepatic artery, directly or indirectly, finds its way into the interlojjjular plexus. From 
this plexus the blood is carried into the lobule by capillary vessels which pierce its 
wall, and then converge from the circumference to the centre of the lobule ; forming 
a, number of longitudinal vessels, which are connected by ti’ansversc or horizontal 
brandies (fig. 381). In the interstices of the network of vessels thus formed are 
situated, as before said, the liver cells; and here it is that, the blood being brought 
into intimate connection with the liver cells, the bile is secreted. Anived at the 
centre of the lobule, all these minute vessels oinpty themselves into one vein, of 



UnrixoMtuI sectinn of \Wvr (dopj). 'I’luv v<‘iia iwirtnr*. hiis bwii <f. Trunk ()f intri^>l)Ular vi ln. 

b. Trunk oT intrHJobulur v^ iii, ck*Jues>NU-iii of ctijulhuy vcs.sclt. is b<*t\v«*(!ji tJitin, 

» • 

considerable size, which runs dowii the i*c»ntre of the lobules fi-oin apex to base, and is 
called the ItUralobitlar vcui. At <he ba-si* of the lobule this vein opens directly into 
the suhlohular vein, with which the lobule is connected, and which, as before men- 
tioned, is a radicle of the lie})atic vein. The sublobular veins, uniting into larger 
and larger trunks, end at Ijtst in the hepatic veins, which do not receive any intra- 
lobular veins. Finally, the hepatic veins, as mentioned at p. 449, converge to form 
three large trunks which open into the vena cava inferior, while that vessel is siti^ated 
in the fissure ajipropriatcd to it fit the back of flie liver. 

3. IVie Duds. — Having shown how the blood is brought into intimate relation 
with the hepatic cells in order that the bile may he scnlfTeted, it remains now only to 
consider the way in whicli the secretion, haviftg been formed, is carried away. 
Several views have prevailed as to tho fiiode of origin of the hepatic ducts ; it seems, 
however, to be clear that they commence by little passages which are formed 
between the cells, and which have been tei*med intercellulaf biliary passayes^ or bile 
mpUlaries (fig. 382). These passages are merely little channels or interspaces left 
between the contiguous surfaces of two cells, or in the angle where ,three or more 
liver cells meet (fig. 382,0 and 0?), and it seems doubtful whether there is any delicate 
membrane forming the wall of the space. Tho channels thus formed radiate to the 
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circumference of the lobule, and, pierciiij^ its wall, form a plexus 

between the lobules. From this plexus ducts are derived which pass into the 
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2J irrot^ropicfil ►ootiuii from tlio liver of a rhilrl throe 
inmiUiHold, harch iio*! i» chromic* acirl. Tlio hepatic 
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portal canals, become enclosed in Glis- 
son’s capsule, and, accompanying the 
}X)rtal vein and hepatic artery (fig. 
383), join with other ducts to form 
two main trunks, which leave tho4iver 
at the transverse fissure, and by this 
union form the hepatic duct. 
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A transverse section of a small portal canal and its 
vesHcU, after Kiornan. i. Portal vein, a. inter- 
lobular branches. 3. Vnginal brauchos. 4. Hepatic 
duct, 5. Hepatic axtery. 


GaLI. BLADDER. 

The gall-bladder is the reservoii* for the bile ; it is a conical or pear-shaped mem- 
branous sac, lodged in a fossa on the under surface of the right lobe of the liver, and 
exf.(Midiiig from near the right extremity of the transverse fissure to the anterior free 
margin of the organ. .It is about four inches \n length, one inch in breadth at its 
widest part, and holds from eight to ten drachms. It is divided intx> a fundus, body, 
and neck, The/'fmfifus, or broad extremify, is directed downwards, forwards, and to 
the right, and occasionally ])iqjects from the anfferior border of the liver; the hodf/ 
and neck are directed upwards and backwards to the left. The gall-bladder is held 
in its position hy the jieritoneiim, which, in the majority of cases, passes over its 
tinder surface, but the serous membrane occasionally invests the gall-bladder, which 
then is conne^'ted to the liver hy a kind of mesentery. 

— The the gall-bladder is in relation, by its upper siji*facc, 

with thg.-liy.©*’, to which it is connected by areolar tissue and vessels ; by its under 
s urfa ce, with the firgt jiiqrtiojj of* the duodenum, occasipimlly the pyloric end of the 
sfiOiuach, and the hepatic flexuip of the colon. The futrdus is completely invested 
by peritoneum ; it is in relation, in fix>nt, with the abdominal parietes, i p im ediatel y 
below; the with the i/ransxerfio, arch, of the colon. 

The neck is narrow, and curves ifpon itself like the italic letter y’ ; at its point of 
connection with the body and wdth the cystic duct, it pixisents a well-marked con- 
striction. 

f 

When the gall-bladder is distended wdtli bile or calculi, the fundus may be felt through 
the abdominal parietes, especially in an emaciated subject ; the relations of this sac will 
also serve to explain the occasional occun*ence of abdominal biliary fistulae, through which 
biliary calculi may pass out, and of the passage of calculi from the gall-bladder into the 
stomach, duodenum, ur colon, which occasionally happens. 
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Stru<^ure.*^The gall-bladder consists of three coats — serous, fibrous and muscular, 
and mucous. ^ 

T^e external or serotis coat is derived from ihc peritoneum ; it completely invests 
the fundus, but covers the body and neck only on their under surface. 

The middle or fibrous coat is a thin but stiong fibrous layer, which forms the 
fiamework of the sac, consisting of dense fibres which interlace in all directions. 
Plain muscular fibi*es are also found in this coat, disposed chiefly in a longitudinal 
direction, a few running tronsvei^sely^ 

The internal or mucovM coat is loosely connected with the fibrous layei*. It is 
generally tinged with a yellowdsh-brown cifiour, and is everywhere elevated into 
iniriuto ruga3, by the union of which numerous meshes are Iqrmed ; the depressed 
intervening spaces having a jjolygonal outline, l^he meshes are smaller at the fun- 
dus and neck, being most developed a))out the centre of the sac. Opposite the neck 
of the gall-bladder, the mucous membiane projects inwards so as to form a large 
valvular fold. * 

The mucous membi-ane is covfired Avith coltnnnar ei)itheliuni, and secretes an 
abundance of thick viscid mucus ; it is continuous through the hepatic duct with 
the mucous membrane lining the ducts of the liA^ei*, and through the ductus com- 
munis choledochus with the mucous membrane of the alimentary canal. 

JHliar y D ucts are, the hepatic, the cystic, and the ductus communis 
ch oledochus. " 

l"he hepa tic dust in formed of tru;nk of nearly equal size, which iasug from 
the liver at^he traiis.i^er^q fissure, one tbfi„ the oUjer fi'om the left Jobes ; 

these unite and pass downwards and to the right for about an inch ancl a lialf, 
to acvite angle with the cystic <luct, and so forxja the ductus communis 

clioledoclius. 

The the smallest of the three biliary ducts, is about an inch in length. 

It passes obliquely downwards and to the left from the neck of the gall-bladder, and 
joins thq^hepajtic duct to form the common duct. It lies in the gastro-hepatic 
omentum in front of the vena porte, the hepatic artery lying to its left side. The 
mucous membrane lining its iifterior is tlirown into a sorites of crescentic folds, from 
five to twelve in number, which project into the duct in regular suc^cession, and ar(i 
directed obliquely round the tube, presenting mnch the appetirance of a contimiotis 
spiral yalve. They exist only in the human subject. Wlien tlie diu^t lias bedh dis- 
tended, the interspaces between the folds are dilated, so as to give to its exterioi* a. 
sacculated a]>peai'auco. 

[Vhe ductns cQMfmuiis choledochus, the largest of the tlireo, “is the common exci*e- 
tory duct of the liver ami gall-bladder. It is about three iiiclies in length, of the 
diameter of a goose-quill, and formed by the junction of the cystic and hepatic ducts. 

It descends along the right border of the lesser omcntuin behind the first portion 
of theyliiodenum, in front of the vena portce, and to the right of the hepatic artery ; 
it then passes botweeix the pancretis and descending poi’tion of the duodenum, and, 
running for a short distance along the right side of the pancreatic dnet, near its 
' term^ation, passes with it oblicjuely between the mucous and muscular coats, the two 
opening by a common orifice upon the summit of a papilla, situated at the inner side 
of the descending portion of the duodenum, a little below its middle. 

Struciurt, — The coats of the biliary ducts are an external or* fibrous, and an in- 
ternal or mucous. The fibrous coat is composed oft a strong fibro-areolar tissue, 
with a certain amount of muscular tissue, arranged, for the most part, in a circular 
manner around the duct. The mucous coat is continuous with the lining membrane 
of the hepatic ducts and gall-bladder, and also with that of the duodenum ; and like 
the mucous membrane of these structures, its epithelium is of the columnar variety. 
It is provided with numerous mucous glands, which are lobulated and open by 
minute orifices, which are scattered iirr^gularly in ihe larger ducts. In the Smaller 
ducts, which lie in the portal canals in the substance of the liver, are»also a numbet* 
of orifices, disposed in two longitudinal rows, which were formerly regarded as the 

X X 
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oi>enings of mucous glands, but are merely the oriBces of tubular . recesses, which 
oc^caBionally anastomose, and from the sides of which saccular dilatations 
given ofl‘ , 

The Panciieas. 

Digfiection , — The pancreas may ho exposed for dissection in throe different ways: i. By 
raisin" the liver, drawing down the stomach, and tearing through the gastro-hopatic omentum 
and the ascending layer of the transvt^rse moso-colon. 2. By raising the stomach, the^arch 
of the colon, and great omentum, and tJien dividing^the inferior layer of the transverse meso- 
colon. 3. By dividing the two layers of peritoneum, which descend from the great curvature 
of the stomach to form the great omentum ; turning the stomach upwards, and then cutting 
through the ascending layer of the transverse meso-colon. (See tig. 3S7, p. 640.) 

The Panorem {irar-kpia^y all Jlefth) is a compound racemose gland, analogous in its 
structure to the salivary glands. In shape it is transversely olttong, flattened from 
before backwards, and bears some resemblance to a dog’s tongue, its right extremity 
being broad and presenting a sort of angular bend from above downwards, called the 



heady whil^ its left extremity gradually tapers to form the tail, the intermediate 
])ortiou being called the body. It is situatetl transversely across the posterior wall of 
the abdomen, at the bacik of the epigastric and both hypochondriac regions. Its 
length varies from six to eight inches, its breadth is'an inch and a half, fmd its 
thickness from half an inch to an inch, being greater at its right extremity and along 
its border. Its weight varies fi*om two to three and a half ounces, but it may 

reach six ounces. 

The right extrem ity or head of the pancreas (fig. 384) is curved upon itself from 
alH)ve downwards, and is embraced by the concavity of the duodenum. The common 
bile-duct descends behind, between* the duodenum and pancreas ; ^d the pancrmttico- 
duodenal artery descends in front tetween tBe same parts. On the posterior aspect 
of the pancreas is a lobular fold of the gland, which passes transversely to the left 
behind the superior mesenteric vessels, and thus these vessels are embraced by the 
substonoe of the gland. It is sometimes detadied from the rest of the gland, and is 
caji.led the lesse^ pancreas. 

The lesser end or tail of the pancmis is narrow ; it extends to the left as far as 
tiie spleen, and is placed over the left kidney and suprai^nal capsule. 
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The body of the pancrejis is convex in ffont, and covered by the ascending layer 
of the transverse meso-colon and |jlie posterior surface of the stomach. * 

The posterior surface is concave, and has, the following atrnctiires interposed 
between it and the first lumbar vertebra: the superior mesenteric artery and vein, 
the commencement of the vena portae, the vena cjiva, the aorta. 

The upper border is thick, and has resting upon it, near its centre, the cooliac 
axif^j the splenic artery and vein are lodged in a deep gioove or canal iu this border; 
and to the right, the first part of the duodenum and the hc*patic artery are in relation 
with it. 

The lower thinner than the upper, is scj)aratod from tl 10 transverse poi*tion 

of the duodenum by the superior mcsoiitoric ai tory and vein ; to the left of these the 
inferior mesenteric vein ascends behind the pancreas to join the splenic vein. 

The pancreatic ‘ duct y called tlie canal of Wirsiing^ from its disetoverer, (*xtends 
transversely from left to right througli the substance of the pancreas, nearer tolls 
lower than its upper border, and lying nearer its anterior than its posterior surface. 
Ill order to expose it-, the supoificLal poiiiion of the gland must be removed. It 
commences by the junction of the small ducts of the lobules situated in the tail of 
the pancreas, and running from left to light, it con>sta.ntly receives th(^ ducts of th(^ 
A’arious lobules composing the gland, and considerably augmented in size, it le/ives 
the hofiid of the j)ancre 4 i.s, and dosconding slightly, it gets into relation witli th<^ 
common hile-diict, lying to its left side, and jiassing very obliquely through the 
mucous a.nd musculai* coats of the duodenum, it terminates by an orifice common to 
it and the ductus communis cholcdochns upon tlic summit of an elevated papilla, 
situated at the inner side of tlie descending portion of the duodenum, a little below 
its middle. 

Sometimes the pancreatic duct and ductus commurn’s chohjdochus o{)eu separately 
into the duodenum. The excretory duct of the lessia* pancreas is Ciilled the ductus 
pancreaticus minor) it opens into the main duct near the duodenum, and sometimes 
separately into that intestine, at a distance of an inch or more from the termination 
of the principal duct. 

The pancreatic du(;t, near the duodenum, is about the size of an orclinary quill : 
its walls are thin, consisting of two coats, an external fibrous and an internal mucous; 
the latter is thin, smooth, and fuinishcd, netiv its termination, with a few scattei’ed 
follicles. * 

Sometimes the pancreatic duct is double up to its point of entrance into the 
duodenum. • 

In the pancreas resembles the salivary ghv^ds. It di:^ers from them, 

however, in certain particulai's, and is looser and softer in its texture. It is not 
enclosed in a distinct capsule, but h siirroiuAled by areolar tissue, which dips down 
into its interior, and connects together the various lobules of which it is composed. 
Eiich lobule, like the lobules of the salivary glands, consists of one of tiie ultimate 
ramifications of the pancreatic duct, terminating in a number of ceecai pouches or 
acini. The minute ducts are lined by short columnar epithelium, shorter than that 
founej^in the salivary ducts, *and the acini are wavy and convoluted. They also are 
lined by columnar cells, which present certain characteristics ; each cell showing an 
outer homogemeous portion, which becomes deeply stained with dyes, and coq^ins 
the nucleus, and an inner granular portion^ doe^ not easily sfiiin. The lumen 

of the alveolus is hardly visi We, filled with an interstitial substance containing 

spindle-shaped cells, the centro-acinar cells of Langerhaus. The fluid secreted by it 
is almost identical with saliva, but contains no » sulphocyanogen. Its uses are, to 
some extentp'the SiiWe aS TEose Of the^sRliva, since iiaJso converts starch into dextrine 
and grape sugar; but it has two other important functions -^7-5^ in £he dig^tion of 
tat, which it partly emulsifies, so as to render it capable of passing into the lacteals 
(being in this assisted by the bile), and partly saponifies — the alkaline |)ancreatic 
juice forming with the fatty acids a soap which is absorbed by the blood-vessels; 
second^ in the digestion of albuminous and gelatinous substances, w hicli it converts 
into peptones. This digestion is accompanied by the formation of variotis chemical 
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BubBtaiiceti, leucin, tyroHiii, and indol, to which the odour of the fsecea is in great part 
at leiiist attributable. ^ 

Vessels and Nerves. — The arteries^ of the pancreas aie derived from the splenic, 
the pancreatico-diiodenal biaiich of the hepatic, and the superior mesenteric. Ks 
veins open into the splenic and superior mesenteric veins. Its lymphatics terminate 
in the lumbar glands. Its nutrves are filaments from the splenic plexus. 

The SiM.EEN. 

'^riie Spleen is usually classilied, togetheivwith the thyroid, thymus, and supra- 
renal capsules, as one of the ductless, or blood glands. It possesses no excretory duct. 
It is of an oblong flattened form, soft, of very brittle consistence, highly vascular, of 
a dark bluish-r<id colour, and situated in the left liypochondiiac region, embracing 
the cardiac end of the stom:ich. It is invested by ]>eritoneum, and connected with 
the stomach by iJu3 gastro-s])leiiic oineutum. 

lielatiqiis. — The external surface is convex, smooth, and in relation with th e pnder 
surface of the Diaphragm, wliicli separates it fi-om the ninth, ^nth^ and eleventh ribs 
of the left: side. Thti internal rarface is slightly concave, and divided by a vertical 
fissure, t\w hilumy into an anterior or laiger, and a posterior or smaller portion. The 
hi him is juerccd hy several iri*egular ajxjrtures, for the entrance and exit of vessels 
and nei’ves. At tlie margins of the hilum, the two layei*s of peritoneum are reflected 
from the surfjice of the spleen on to the cixrdiac end of the stoinaidi, forming the 
gaitro'spleiiic omentum, which coiitsdns between its layers the splenic vessels and 
nerves, and tlu^ vasa brevia. The internal surface is in relation, in jfr,plit, with the 
great end of the stomach ; below, with the tail of the pancreas ; and behixj^jj with the 
lejft crus of the Diapluagm, and coniesponding suprarenal capsule. The upper end, 
thick and I'ounded, is in relation with tlie Diaphragni,~to^ which it is cohneclecl Tiy a 
fold of peritoneum, the suspensory ligament. The is pointed;” it is, in 

relation with the left (?xtreiiii£y of the transverse arch of the colon. The anterior 
maryin is fiee, louuded, especially bolow. The margin 

is rouuvle<l, and lies in relation with the left kuhiey, to which it is connected by loost? 
areolar tissue. 

The spleen is held in its position by two folds of peritoneum ; one, the yaslru- 
splenic omentutn, connects it with the stomach ; and the other, the suspensory liya- 
inent^ with the under surface of the Diaphragm.# 

The size and Aveight of ^le spleen ai'e liable to very extreme variations at diflei ent 
periods of life, iij^ iliflerent individuals, and in the same individuHl under different 
conditions. In the adult, in whom it attains its«greatest size, it is usually about live 
inches in length, three or four inches in bi’eadth, and an incli or an inch and a half in 
thickness, luid weighs about seven ounces. At hirlh, its weight, in pioportion to tlie 
entire body, is almost equal to what is observed in the adult, being as 1 to 350 ; 
whilst in the adult it varies from t to 320 and 400. In old age the organ not only 
decrcastJS in weight, but decreases consi<lerably in propoi^ioii to the entire body, being 
as I to 700. The size of tlie spleen is increased during and after digestion, andVaries 
consjjd^^'ably acc^ording to the state of nutrition of the body, being large in highly 
fed, and small in starved animals. In intermittent and other fevers it becomes much 
enlarged, weighing occasionally from 18 to 20 pounds. 

Structure. — The spleen is invested by two coats — an exfcei'nal serous, and an inter- 
nal fibi*o-eIastic coat. 

The external or serons coat is derived fitim the peritoneum ; it is thin, smooth, 
smd in the human subject intimately adherent to the fibro-elastic coat. It invests 
almost the entire organ being reflected from it, at the hilum, on to the great end of 
the stomach, and at the upper end of the organ on to the Diaphragm. 

lifhe ^fUrro-elmtic coat forms the fi’amework of the spleen. It invests the exterior 
€i£ the otgan, "knd at the hilum is reflected inwards upon the vessels in the form of 
Vaginte or sheaths. Eix>m these sheaths, as well as from the inner surface of the 
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fibro-elastic coat, numerous small fibrous bands, frahectilcB (fig. 385)^ are given oflT in 
all directions ; these uniting, constitute the areolar framework of the spleen. The 
framework of the spleen cx>nsists, therefore, of a spongo-like material, enclosing a 
iiximber of small spaces or areoltv.^ formed by the tmbeculte, which are given oft' from 
tho inner surface of the capsule, or from the ahejiths prolonged inwards on the blood- 
vessels. ,And in these spaces or areolse is contained the splenic pvlp. 

The proper coat, the sheatlis of the vessels and the trabecula^ consist of a dense 
mesh of white and yellow elastic fibrous tissues, the latter considerably predominating. 
It is owing to the presence of this tissue that the spleen jK)ssesses a considerable 
amount of elasticity to allow of tho very considerable variati^ms in size that it presfnts 
under certain circumstanms. In some of the mammalia, in addition to the usual 
constituents of this tunic, there are found numerous pale, flattened, spindle-shaped, 
nucleated fibres, like nnstriped muscular fibres. It is probably owing to this struc- 
ture that tho spleen possesses, when acted upon by the gj^lvanic cnriTait, faint traces 
of contractility. 

Tlio proper suhstance of the spleen or sphen pulp is a soft ma.ss of a dark reddish- 


385. — Trausv(‘rae ftoetion of the »Spleen, showing tlio Trabeonlar Tissue 
and the Splenic Vein and its Branches. 



brown colour, resembling grumons blood. When exam ined, by means of a ftiin section, 
under the microscope, it is found to consist of a mnyibor ©f brandling colls, and of an 
intercellular substance. The colls are connective- tissue corpuvsclos, an<i have been 
named the sustentacuhjir or supporting ccdls of tho pulp. Tlie processes of these 
branching cells communicate with each other, thus forming a <lolicate reticulated 
tissue in the interior of the areolie formed by the trabecuUe of th(3 capsule. So that 
each primary space may be considered to be divided injbo a number of smaller spaces 
by the junction of these processes of the branching corpuscles. These secondary spaces 
contain blooil, in which, however, tho white corpiiscles are found to be in larger pro- 
portions- than they are in ordinary blood- The sustentacnlar cells are either small, 
uni- nucleated, or larger, multi-nucleated cells ; they do not become deeply stained 
with carmine, like the cells of the Malpighian bodies, preseyitly t'o be described (W. 
Muller), but like them they possess amoeboid movements (Cohnheim). In many of 
them may be seen deep red, or reddish-yellow granules of various sizesj^ which present 
the characters of tho haematii^i of the blood. Sometimes, also, unchanged blo^-discs 
are seen included in these cells, but more frequently blood-discs are found which are 
altered both in form and colour. In fact, blood-corpuscles in all stages of disintegra- 
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tion may be noticed to occur within them, TEClein has recently pointed out that 
sometimes those cells, in the young spleen, contain a proliferating nucleus ; that is to 
say, the nucleus is of larger size, and prasents a number of knob-like projections, as if 
small nuclei were budding from it by a procjess of gemmation. This observation is of 
iuipoTtJincn, as it may explain one possiWe source of the colourless blood-corpuscles. 

The interspaces or areolm formed by the framework of the spleen are tlius filled 
by a tlelicate reticulum of branched connective-tissue corpuscles, the interstices of 
which are occupied by blood, and in which the blood-vessels terminate in the manner 
now to be described. 

^Blood-vessels of the Spleen , — The splenic artery is remarkable for its large size in 
proportion to the size of the organ, and also for its tortuous coiu’se. It divides into 
from four to six branches, which enter the hilnm of the spleen and ramify throughout 
its substance (fig. 386), receiving sheaths from an involution of the external fibrous 
tissue. Similar sheaths algo invest the nerves and veins. 

B^ich branch runs in the transverse axis of the organ, from witliin outwards, 
diminishing in size during its ti’aiisit, and giving off in its passage smaller branches, 
some of vvliic^h pass to the anterior, others to the posterior part. These ultimately 


386. — Ti’ansverse Section of the Human S])loen, showing the Distribution 
of the Splenic Artery and its Brancbf^*^. 



leave the trabecular sheaths, and ternvnate in t|te proper substance of the sple^ui in 
small tufts or pencils of minute' arterioles, which open into the interstices of the 
rt'ticulum formed by the branched sustentjuailar cells. Each of the larger branches 
of the ai’tery supplies chiefly that region of the organ in which the branch ramifies, 
having no anastomosis with the majority of the other branches. 

The arterioles, suppoi’ted by the minute tiubeculse, traverse the pulp in all direc- 
tions in bundles or pencilli of straight vessels. Their external coat, on leaving the 
trabecular sheatlis, consists of ordinary connective tissue, but it gradiially undergoes 
a transformation, becomes mtich thickened, and converted into a lymphoid material.* 
This change Ls effected by the^ convemoii of the connective tissue into a cytogenous 
tissue; the bundles of connective tissue becoming looser and laxer, their fibrils more 
delicate, and containing in their vitersticos an abundance of lymph-corpuscles (W. 
Muller). Tliis Ijinplioid material is supplied with blood by minute vessels derived 
fix)m the artery with which they are in contact, and which terminates by breaking up 
into a network of capillary vessels. 

The altered coat of the arterioles, consisting of lymphoid tissue, presents here and 
there thickenings of a spheroidal shape, the Malpighian bodies of the spleen. These 

t 

* According to Klejn, it is the sheath of the small vessel which undergoes this transforma- 
tion, and forms a ‘ solid mass of adenoid tissue which surrounds the vessel like a feylindrical 
sheath .* — {Atlas of Histology, p, 421.) 


THE SPLEEN. 


679 

bodies vary in Hize from about the of an inch to the of an inch in diameter. 
They are merely local expansions or hyperplasiio of the lymphoid tissue, of which the 
external coat of the smaller ai'teries of the spleeli is formed. They ai’^ most fi‘equently 
found surrounding the ai'teriole, which thus seems to tunnel them, but occasionally 
they grow from one side of the vessel only, and pi-esent the appearance of a sessile 

bud growing from the arterial wall. Klein, 
however, denies this, and says it is incorrect 
to describe the Malpighian bodies os isolated 
masses of adenoid tissue, but that they are 
always formed around a.n artery, though theio 
is generally a greater amount on one side 
than the other, and that, tlierefore, in trans- 
verse sections, the artery, in the majority of 
cases, is found in an excentric position. These 
Inxlies ai*© visible to the naked eye, on the 
surface of a fresh eociiou of the organ, 
api>earing as minute dots of a semi-opaquo 
whitish colour in the dark substance of the 
pulp. In minute structure they resemble the 
adenoid tissue of lymphatic glands, consisting 
of a delicate reticulum, in the meshes of which 
lie ordinary lym})hoid cells. 

The reticulum of the tissue is made up 
df extremely delicate fibrils, and is comparsi- 
tively open in the centre of the corjjuscle, 
becoming closer at the periphery of the body. The cells which it encloses, like the 
supporting cells of the pulp, are ]>ossessod of amteboid movements, but when treated 
witli cai'inine become deeply stained, and can thus easily be recognised from those 
of the pulp. 

The arterioles terminate in capillaries, which traverse the pulp in all directions ; 
their walls become much attenuated, lose tlieir tubular character, and the cells of the 

• 388.— Section of Spleen, showing the Termination of the Small Blood-vessel. 



a. Arterial ‘ branch in longitudinal section. Suppc^ing ccdls of spleen pulp, c. Coat of the vessel undergoing 
lymphoid change, d. Coat of the vessel continuous with iho proccHNCs of tlie supporting cells. 

lymphoid tissue of which they are composed become altered, presenting^a branched 
appearance, and acquiring processes which are directly connected with the processes 
of the sustentacular cells of the pulp (fig. 388). In this manner the capillary vessels 
terminate, and the blood flowing through them finds its way into the , interstices 
of the reticulated tissue formed by the branched connective-tissue corpuscles of 


387. — Part of a Malpighian Capsule 
of the Spleen of Man. (Klein aod 
Noble Smith.) 



</. Arterial branch in longitudinal section, b. Ade- 
noid tissue, still containing the lymph-corpiia- 
cU‘8 ; only their nuclei are shown, c. Adenoid 
reticulum, the lymph-corpuacics accidentally 
removed. 
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the Hplenic pulp. Thus the blood passing through the spleen is brought into inti- 
mate relation with the elements of the pulp, and no doubt undergoes important 
changes. • 

After these changes have taken place the blood is collected from the interstices of 
the tissue by the rootlets of the veins, which commence much in the same way as the 
arteries terminate. Whei'e a vein is about to commence the connective-tissue 
corpuscles of the pulp arrange themselves in rows, in such a way as to form an elon* 
gated space or sinus. They become changed in shaj>e, being elongated and 
spindle-shaped, and overlap each other at their extremities. They thus form a sort 
of endothelial lining of the path or sinus, which is the radicle of a vein. On the 
outer surface of these cells are soon rlolic^to transverse lines or markings, which are 
duo to minute elastic fibrillie arranged in a circular manner around the sinus. Thus 
tlie channel obtains a continuous external investment, and gradually becomes converted 
into a small vein, whicjh after a time presents a coat of ordinary connective tissue, 
lined by a layer of fusiforni epiilielial cells, which arc continuous \yith the supporting 
cells of the pulp. Tlie smaller veins unite to form larger ones, which do not accom- 
pany the arteries, but soon enter the trabecular sheaths of the capsule, and by their 
/junction form from four to six branches, which emerge from the hilum, and, uniting, 
form tlu^ splenic vein, the hugest radicle of the vena porte. 

The veins are remarkable for their numerous anastomoses, while the ai’teries 
hardly amxstomose at all. 

The lymphatics originate in two ways, /.«. from the sheaths of the arteries and in 
the trabectilaj. The forjaor accompany the blood-vessels, the latter pass to the super- 
ficial lymphatic plexus whidi may be seen on the surface of the organ. The two sets 
(iommiiuicate in the interior of the organ. They pjiss through the lymphatic glands 
at the hilum, and terminate in the thomcic duct. 

Tlie nerves are derived from branches of the right and left semilunar ganglia, and 
right pneumogastiic nerve. 

Tho termination of the tdood-vessels of the spleen in lymphoid tissue necessarily 
brings the blood into intimate relation with tho elements of this tissue, so that tlie 
blood passes through its meshes in the same manner as the lymph through the 
meshes of tlie adenoid tissue in an absorbent gland. Hence the general opinion now 
is that tho function, or one of the functions, of the spleen is to act on tho blodd in 
the same way as the lymph is acted on in the gland — Le. to develop lymphatic, or 
white, corpuscles in it. And in support of this view the observation is adduced that 
the blood which leaves the spleen by the vein is especatilly rich in white corpuscles. 
The red blood-corpuscles ai'6 found in the spleen-pulp in various conditions of disin- 
tegration, and Kblliker suggests that the spleen servos as the organ in which the 
used-up blood-globules are disiutegratetli in order to form pigment, which is tlum trans- 
ferred to the liver by the splenic blood, to be used in the bile. Doubtless the spleen 
subserves other purjioses also. There seems very strong reason for thinking that it 
acts as a storehouse of nutrition during the intervals of feeding, and possibly as a 
diverticulum for the circulation, uses for which its remarkable elasticity renders it 
very fit. 



The Thorax. 


fTiHE Thorax is a conical framework, formed partly of bon(‘S, and partly of the soft 
X tissues by which they are connected together. It is supported and its back 
j>art is formed by the middle, or dorsal, region of the spine. It is narrow above, 
broad below, flattened before and behind, and somewhat Cordiforiii on a ti‘ansverse 
section, 

Boumlaries, — The thorax is bounded in front by the sternum, the six np]>cr costal 
cartilages, the ribs and intercostal muscles; at the sides, by the ribs and intercostal 
muscles; and behind, l)y the same structures and the dorsal portion of the vertebral 
column. 

The s'n,perior openimj of the thorax is boumlod on each side by the first I'ib ; in 
front, by the upper border of the sternum; and behind, by the first donsal vertebra. 
It is broader from side to side than from befoio backwards ; and its direction is 
backwards and upwards. Thp uppe r border of the sternu m is on a level with the 
secondLiioiysa^ and the distance between them is about two inches. 

The loiver opening^ or is bounded in front by the ensiform cartilage; liehind, 
by the last dorsal vertebra ; and on each side by the las t rib, the Diaphragiii filling in 
the intef^e'TTtng^ direction is obliquely dowriwaruls and bacjk wards ; so that 

theTcsmfy of the thorax is much deeper on the posterior than on the anterior wall. It 
is wider transversely tluin from before backwards. Its outer surface is convex ; but 
it is more flattened at the centre than at the sides. I ^s floor is liig hev qn_tbe^i,'i^hl5 
than on the left side, cori^si^qiiding^in tlm dj^l body to the ti pger J>S;der of the, fifth 
costal cartilage on^the rj^it side, and t o th e corresponding par£o£ tlie^ sixth cartilage 
ouTFi^eft side. 

The {Mxrts which pass throijgh the upper opnrnn^r of flip f^nrnx 
backw[^3gj" the iS 'ferno-h ^ and Stern b> thy fo ul muscles, the r emai ns of the thymus 

glaSffthetrachea, cesophagus, tli gramc duc t, and the L^ngu s Col li ^niscles of each 
side; on the"Tl3es , tlie ? utoria in nom inata, the le ft "^mm on carotid and left s ub - 
clavian scenes, the internal maifiniary and superior intei*cqstal arteries, tlm^ right 
anTTeft venae innom inafi^T^^^^he i n^^ferior thyroid veins7^1ie^pne umogas tric, sympjS- 
thetic7pK?^jcra^ car^ac nerves, the anterior br^ch^rf nerv^, and 

the recurrent iajy^ ttery^ The ape x o f mch lung, covered by 

the pleura, also projects thi’Oiigh this aperture, a little above tlu^ margin of the 
first rib. 

The viscera contained in the thoiax are, the heart, enclosed in its membranous 
bag, the pei’icardium ; and the lungs, invested by the pkuiije. 


The PEBicARpirM. 

The Pericardium is a conical membranous ^ac, in which the lieart and the com- 
mencement of the great vessels are cofitained. It is placed h ehinil the sternu jpci. and 
the cartilages of the third^ fpurtb, fi f th^ s^th> amf seventh riba..^£i, lie left .sid e, in the 
interval between the pleime. • 

Its apex is directed upwards, and^ surrounds the great vessels about two 
inches above tiieir origin from the liase of the heai*t.. Its ^^agg is aitatjofap d 
c entral tendon pf , the Diaph ragm, extending a little farther to the left t^an to the 
riglit side. In front it is separated from the sternum by the remains of the thymus 
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gland above, and a little loose areolar tissue helow ; and is covered by the margins 
of the lungs, especially the left. Jie hinUf it rests upon the bronchi, the o esopha gus, 
and the descending Laiera^y^ is" covered Dy tlie pieura?^^ phrenic 

nerve^wlh its accompmying vessels, descending between the two metnbrancs on 
either side. 

The pericardium is a fibro-serous membrane, and consists, therefore, of two layers, 
an external fibrous and an internal serous. 

The fihrotfs layer is a strong, dense membrane. Above, it surrounds the great 


389. — Front View of the Thorax. The llibs and Sternum are represented 
ill Kelntion to the Lungs, Heart, and other Internal Organs. 



M, Mitral valve, t. Tricuspid valve, a. Aortic Roiuiliinur valves, r. rulnionary semilunar valves. 


vessels arising Trom the base of the heart, on which it is continued in the form of 
tubular prolongations, which are gnidually lost upon their external coat ; the 
strongest being that which encloses the aoHa. The pericardium may lx? tmeed, 
over these vessels, to become con tinUniia with the deep la yer of the cervical fascia* 
Below, it is attached to the central tendon of the Diaphni^iT; “and ' on the left side, 
to its muscular fibres. 

The vessels receiving fibrous prolongations ftnm this membmie are the aorta, 
the superior vena cava, the right and left pulmonary arteries, and the four pulmonaiy 
veins. As the inferior vena cava enters the pericardium through the central tendon 
of the Diaphragm, it receives no covering from the fibiSous layer. 

Ttoi serous layer invests the heart, and is then roflected on the inner surface of 
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the pericardium. It consists, thei^efore, of a visceral and parietal portion. The 
former invests the surface of the heart, and the commencement of the great vessels, 
to the extent of two inches from their origin; from these it is reflected upon the 
inner surface of the fibrous layer, lining, below, the upper surface of the central 
tendon of the Diaphragm. The serous membrane encloses the aoi*ta and pulmo- 
nary artery in single tube; but it only partially covei*s the superior and inferior 
vena cava and the four pulmonary veins. Its inner surface is 'smooth and glist- 
ening, and secretes a thin fluid, which serves to facilitate the movements of the 
lieart. 

The arteries of the pericardium are derived from the internal mammary, and its 
musculo phrenic branch, and from the descending thoracic aorta. 


The Heart. 

The Heart is a Jiollow muscular organ of a conical form, placed between the lungs, 
and enclosed in the cavity of the pericardium. 

rositioii. — The heart is placed obliquely in the chest : tlie broad attaclied end, or 
base, is directed upwards and backwards to the right, and corresponds to tlie interval 
between the fifth and eighth dorsal vertebrae ; the apex is directed forwards and to 
tlie left, and corresponds to the interspace between the cartilage of the fiftli and sixth 
ribs, one inch to the inner side, and two inches below the left nipple. The heart is 
placed behind tHe lower two- thirds of the sternum, and projects further into the left 
than into the light cavity of the chest, extending from the median lino alK)ut three 
inches in the former dii'ection, and only one and a half in the latter. Hs upper 
border would cqrreapon(L.to a line drawn across the sternum, on a level with the 
upper boi*d<?r Of the third costal cartilages ; and its lower Iwdei*, to a line drawn 
across tlie lower end of the gladiolus, from the right side of the costo-xiphoid articu- 
lation, to the point above mentioned, as the situation of the apex. The lungs cover 
a yiart of the heart, and during inspiration, when their bordera neatly meet l>ehind 
the sternum, a thin layer of lung colors the roots of all the largo vessels. Hence the 
custom of making a patient hold his breath whilst examining the sounds of the 
heart. But a considerable portion of the hefirt is always uncovered by the lungs 
where they recede from each other below. This ‘ area of the heart’s dulness,’ as it 
is commonly called, is said by Mr. Holden* to be indicated, raughly, but sufficiently 
for practical pui’poses, by a circle one inch in radius, the centre of which is midway 
between the left nipple and the endwf the sternum. The anterior surface of the heart 
is round and convex, directed upwards and forwards, aiyi formed chiefly by the right 
ventricle and part of the left. Its posterior surface is flattened, and I'ests upon the 
Diaphragm, and is formed chiefly by the Idft venti icle. The light boi'der is long, 
thiij^ and sharp ; the left border short, but thick and round. 

— The lieart, in the adult, measures five inches in length, three inches and a 
half in breadth in the broadest part, and two inches and a half in thickness. The 
prevalent wmglr^ in the male, varies from ten to twelve ounces ; in the female from 
e ight to ten: its proportio*ns to the body being as i to 169 in males ; i to 149 in 
females. The heart continues increasing in weight, and also in length, breadth, and 
thickness, up to an advanced period of life ; this increase is more marked in men 
than in women. ' 

Component Parts , — The heart is subdivided by^ longitudinal muscular septum 
into two lateral halves, which are named respectively, from their position, right and 
left ; and a transverse constriction divides eacl# half of the organ into two cavities, 
the upper cavity on each side being cAlled the auricle, the lower the ventricle^ The 
right is the venous side of the heart, receiving into its auricle the dark venous blood 
from the entire body, by the superior and inferior vena cava, and coronary sinus. 
From the right auricle the blood passes into the light ventricle, and from the right 
ventricle, through the pulmonary arteiy, into the lungs. The blood, arterialised by 
its passage through the lungs, is returned to the left side of tlie heaxt by the 
pulmonary veins, which open into the left auricle ; from the left auri^e the blood 
• ^ Landmarks — Medical and Surgical/ 2nd od. p. 22. ^ 
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passes into the left ventricle, and from the left ventricle is distributed, by the aorta 
and its subdivisions, througli the entire body. This constitutors tho circulation of the 
blood in the adult. • 

This division of the heart into four cavities is iudicn*ted by groovW \ipon its 
Bui*face. The great transvei^se groove separating the auricles from the ventricles is 
called the auriculo- ventricular groove. It is deficient, in front, from being crossed 
by the root of the* pulmonary artery, and contfuns the trunk of the nutrient vessels 
of tlio heart, nie auricular portion occupies the base of the heart, and is subdivided 
into two cavities by a median septum. The two ventricles are also separated into a 
right and left, hy two longitudinal fuiTOws, the mterventrieidar grooves, which are 
situated one on the anterior, the other on the posterior surface : these extend from 
the base to tlie apex of the organ ; the former being situated nearer to the left bor- 
der of the heart, "and the latter to tho riglit. It follows, therefore, that the right 


39b*- The IMglit Auricle and Vontriclelaid open, the Ax^terior 
Walls of Ijoth being mtnoved. 



ventricle forms the greater portion of the anterior surface of the heart, and tlie left 
ventricle more of its posterior surface. 

Each of these cavities should now bo sopaiyitely examined. 

The Right Anuci.E is a little larger than the loft, its walls somewhat thinner, 
measuiing abo^t one line ; and its cavity is c apable of containing^ about ^t^o ounces. 
It cx>nsists of two parts, a principal cavity, or^smus^a^^^ appendix auriculse^^ 

The aiuus is the large quadrangular cavity, placed between the two veme cava? ; 
its walls are extremely thin ; it is connected below with the right ventricle, and 
internally with the left auricle, being free in tpe rest of its extent. 

The appendix auricnlce^ so called from its fancied resemblance to a dog’s ear, is 
a small conical muscular jr>oucb, tho margins of which present a dentated edge. It 
l»rojects ftom the sinus forwards and to the left side, overlapp ing the root of the 
«mrta, 

To examine the interinr of tbe auricle, a transverse incision should be made along its 
ventricular margin, from its right border to the appendix ; and from tbe middle of this, a 
aeeond incision should be carried upwards, along the inner side of the two venro car®. 
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The following parts present themselves for examination : — 


Openings. 


'' Superior cava. 

Inferior cava. 

Coronary Sinus. Valves, 

Foramina Thebesii. 
Auriculo-ventriculai*. 

Relics of fcetal j Annulus ovalis. 

structure. 1 Fossa ovalis, 

Musciili pectinati. 
Tuberculum Lo \v tn i . 


( Eustachian, 
[ Coronary. 


OrENlNGS. — The superloi^ veua cava l eturns tlie blood fi om the upper half of the 
body, and opens into the upper and front iwirt of the auricle, th e dire c^tio n of its orifice 
being downwards and forwards. ' 

The inferior vena cava^ larger than the supeiior, returns the blood from the lowor 
half of the body, and opens into the lowest pai't of the auricle, near the septum, the 
direction of its orifice beix^g upwards and in words. The dirc^ction of a current of blood 
through the superior vena cava would (‘onsequcutly be towards the auriculo-ventricular 
orifice ; whilst the direction of the blood thi’ough the infei*ior cava would bo towards 
the auricular septum. This is the normal <lirection of the two curremts in foetal life. 

The tubercuhim Loweri is a small i>rojection on the light wall of .thfi..aui*iclc, 
between the two cavaj. This is most distinct iu the hearts of <pmdrupeds ; in man 
it is scarcely visible. It was supposed by liower to direct the blood from the sujierior 
cava towards the auriculo-veiitricular opening. 

The coronary sinus opeii^^in^ the auiijde, the 

auriculo« v entri cular o penin g. It returns the blood from the substance of the heart, 
aiiH^is^rotciJte^d a semicircular fold of the lining membrane of the auricle, the 
coronary valve. The sinus, before entering the auricle, is considerably dilated — nearly 
to the size of the end of the little finger. Its wall is partly muscular, and, at iin 
Junction with tlie great coronary vein, is somewliat cjoiistricted, and furnished with 
a valve, consisting of two unequal segments. 

The /orandna Thahesii are numerous minute apertures, the mouths of small veins 
(vence cordis rndniinoi)^ which open on various parts of the inner surface of the auricle. 
They return the blood directly from tho muscular substance of the heart. Home of 
those foramina are minute depressions in the walls of the heart, presenting a closed 
extremity. ♦ 

The auricido-ventricidar openiny is the large oval ^ijieviure of^ comm unication 
between the auricle and the veniricle, to be presently described. 

Valves, — The Kustachian js sit uatM between tlui anterior margin of the 

inferior y<^ua audculo-ventricular orifice. It is semilunar ^inlor^, its 

convex margin teing atfiiched to the wall of the vein ; its concave margin, which is 
free, terminating in two cornua, of which the left is att?i ched to the anterior edge 
of the annulus^^iilis : ibhe right being lost on tho wall of the auricle. " valve ^ 
formed: by a dupncatui-o of the lining membmne of the auricle, containing a few 
muscular fibres. ^ 

In the fmtus this valve is of large size, and serves to direct the blood fi'Oiii the 
inferior vena cava through the foramen ovale, into the left auricle. 

In the adult it is occasionally persistent, and mayiassist in preventing the reflux 
of blood into the inferior vena cava ; more commonly it is small, and its free margin 
presents a cribriform or filamentous appearance ; Occasionally it is altogether wanting. 

The coronary valve (valve of Thebefeius) is a semicircular fold of the lining mem* 
brane of the auricle, protecting the orifice of tho coronaiy sinus. It prevents the 
regurgitation of bl(X)d into the sinus during the contratttion 6f the auricle. This valve 
is occasionally double. 

The fossa ovalis is an oval depression, corresponding to the situatioji of the foramen 
ovale in tho fcatus. It is situated at the lower part of the septum auiicularufu, above 
the orifice of the inferior vena cava. 
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The ^nnxdus ovalis is the prominent oval margin of the foramen ovale. It is 
most distinct above, and at the sides ; below, it is deficient. A small slit-like valvular 
opening is occasionally foiAd, at th$ upper margin of the fossti ovalis, which leads 
upwards, beneath the annulus, into the left auricle, and is the remains of the aperture 
between the two auricles in the foetus. * 

Tlie musGuli pectinati are small, prominent muscular columns, which run across 
the inner surface of the appendix auriculse, and adjoining portion of the wall of the 
sinus. They have received the mime pecthiati from the fancied resemblance they 
bear to the teeth of a comb. 

Tlie Right VENTRiciiE is triangular in form, and extends from the right 
auricle to near the apex of the heart. Its anterior or upper surface is rounded 
and convex, and forms the larger part of the front of the heart. Its posterior 
or under s prfaep is flattened, res ts upon th^D iaphragm, and fQrms onl/^smsilT 
part oT tlio back of the heart, ""rts inner wall is formed by the partitionTbetweeTi 
the two ventricles, the m^.pturtu vf^'iUric'idorum, the surfiice of which is convex, 
and bulges into the cavity of the right ventricle. Supf^riorly,jbhe^e^^^^ 
a conical prolon gation, the joomis froiti which the 

pTilfhOTilry artery anseSr The walls of the right venti'icle are thinner than those 
of the left, the pi*oj)ortion between them being as i to 2 (Bizot). The wall is 
thickest at the base, and gradually be(?omes thinner towards the apex. The 
cavity, whicli equals that of the left ventricle, is capable of containing about tlixee 
fluid ounces.* 


To exaujino the iiiterioi", an incision should he madi; a liUle to the right of the anterior 
ventricular groove from the pulmonary artery to the apex of the lieart, and should he carried 
up from thence along the right border of the ventricle, as far as the auric ulo-ventriciilar 
o[>ening. 

The following j^arts j>resent themselves for examination : — 


Openings. 
V al ves. 


r All riculo- ventricular. 

\ Opening of the pulmonary artery, 
r Tricuspid. 

\ Heinilunar. 


And a muscular and tendinous apjiaratus connected with the tricuspid valve : — 
Ooluuiiiie carncR}. Cliordte tendiiieas. 


The auri calo ventricular orifice is the large oval aperture of communication 
between the auricle and ventricle. It is situated at the base of the ventricle, near 
the right border of the Reart, and c orresponds to the j^en^ of the sternum, 
boWpmi. cartilages. ^The opening 5 “ abemt an incfiT in diameter, f 

oval from side to side, suiTounded by a fibrous ring, coveied by the lining mem- 
brane of the heart, and rather larger than the coiTesponding aperture on the left 
side, being sufficiently large to admit the ends of four fingers. It is guarded by the 
tricuspid valve. 

The opening of the pulmonaA'p artery is circular 11? form,' and situated at th e 
s ummit of tlig conus arteriosus, close to the^septum veiitriculorum. It is placed on 
the left ^de of tlie auncuTd-ventricular opening, upon the anteyi pr asp ect of the heart, 
and dormsponds to the articulivtion of the third costal cartilage of the left side with 
th e eternu m. Its orifi’c0la”giiarcled by the pulmimary'seSI^^^ valves. 

Morrant Baker says that, ^ taking the means of various estimates, it may be inferred 
that each ventricle is able to contain fvur to six ounces of blood,’ (Kirkes Physioloay, loth 
edition, p. I SM 

t In the Petthdogicftl Tranmctionn^ yol. vi. p. 119, l)r. Peacock has ffiven some careful 
researches Upon the weight and dimensions of the heart in health and disease. He stales, 
as the result of his investigations, that, in the healthy adult heart, the right auriculo- 
ventricttlar aperture has a mean circumference of 54*4 lines, or 4|^ inches ; the left auriculo- 
vontricular aperture a mean circumference of 44-3 lines, or inches ; the pulmonic orifice of 
40 lines, or 3|| mches; and the aortic orifice of 35-5 lines, or 3^^ inches ; hut the dimensions 
tlie orifices varied greatly in different cases, the auriculo-ventricular aperture having a 
rthge of from 45 to 60 lines, and the others in the same proportion. 
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The triaii 8 }nd valve cx)nsists of three segments of a triangular or trapezoidal 
shape, formed by a duplicattire of the lining membrane of the heart, strengthened 
by a layer of fibrous tissue, and containing, ^ccordin^to Kiirschner and Senac, 
muscular fibres. These segments are connected by their bases to the auiiculo- 
ventricular orifice, and by their sides with one another, so as to form a continuous 
annular membrane, whi(‘h is attached round the margin of the auriculo*ventriciilar 
opening, their free mar gins and v entricular aur fiures affor ding attacd inient to .a n 
of delicate the The lai*gest an d most movable 

segment is placed ^towards , t^ side of the auihnilo- ventricular"©^ 

posecT between th at op ening an d ^ id pulnmnary aftery. Another segment corre- 

third to its posterior wall. ThcTc^^ 
part of each segment is thi ck and stro ng : and indented. 

T^be^iordae tendineac are cronnected with the adjacent margins of the principal seg- 
ments of the valve, and are further attached to each segment in the following mannei* ; 
I . Three or four reach, the fittached margin of each segmen t, where they are continuous 
with"lh©Xunculo-ventric tendinous ring. 2. Other s, four to six in number, are 
at tached t o the central thickenedjjiart of each segment. 3. TJio inost irngifixtous and 
finest are nee^^rwit li the iiuirginal p ortion of eac h n 

The colmnnm carm cL^^ are the"" ro liiidoS m uscii 1 ar columns whicih projetd from 
nearly tTitr^^blc ofTGft tlYiior sui'fiice of the ventricle, e y;ej )ting near the opening of 
the pulmonary^ artery. Tjmyjjia^l^ c according to theii^indde of connection 

with the ventricle, into thri0a;*.,fe?.et8. foyrn prn p>ipmii. ,..a;:i£ ^ o n 

tbaJjauia^-aurfiice of the ventricle, being attached l>y their entii’o length on one side, 
as well as by their extremities. Tjie second set_ jy:ejittttched by thei r two oxtro mities, 
but are free in the whilst Jjm third net { muscidi p apillarSiy^ 

three or { 6 \\v in number^ attaclied by one extrcmiity to tlie wailpinnGe rt, the 
opposite extremity giving attachment to the chordae fenAim^ Tlie tricuspid valve 
is situated behind the middle c^Tihe steimumTabout the level of the fourth costal 
cartilage. 

The sn/ilhmar valvas^, thr(»e in number,^ guard the orifice of the pnhnonaiy artery. 
They consist of three semicircular folds, two anterior and one posterior, formed by 
a duplicature of the lining membrane, streiigtliened by fibrous tissue. They are 
attached, by their convex margins, to the wall of the artery, at its junction with t.lie 
ventricle, the straight border being ft’ee, and directed upwards in the course of the 
vessel, against the sides of which the valve-flaps are pressed during the passage of 
the blood along the artery. The fre^ maigi n of each is s ope what thicker than th e 
rest o f thi^ yalvc, is str<;ngthencd by a I »unale of tendinows fibms, and presents, ^it^its 
middle, a small projecting f^brO'Cartil^im^^ nodule^ Aranfii. Fi*oni 
tSis hodiile, tendinous fiiiros radiatfe through* tlie valve to its attaclied margin, and 
these fibres form a constituent part of its substance througliout its whole extent, 
excepting two narrow luiiated portions, placed on either side of the nodule immedi- 
ately behind the free margin ; here the valve is i, bin, and formed merely by the lining 
membrane. Dmuiig the passage of the blood along the pulmonary artery these valves 
are pressed against the sides of tlie cylindei*, and the course of the blood along the 
tub© is rminterrupted ; but dui’ing the ventricular diastole, wlion the current of blood 
along the pulmonary artery is checked, and partly thrown hack by its elastic w^alla, 
these valves become immediately expanded, and effectually dose the entrance of the 
tube. When the valves are cl9sed, tlie lunated portions of each are brought into con- 
tact with one another by their opposed surfaces, the three fibro-cartilaginous nodules 
filling up the small triangular space that would %e otherwise left by the approxima- 
tion of the three semilunar valves. . * 

Between the semilunar valves and the commencement of the ijulmonary artery are 
three pouches or dilatations, one behind efxch valve. These ire the pulmonary sinuses 
{sinuses of Valsalva). Sim^ar sinuses exist between the semilunar valves and the 

* The pulmonary semilunar valves have been found to be two in uumb^ instead of three 
(Dr. Hand, of St. Paul, Minn., in the JS^ot^.h^Westem Med. and Bn 7 *g. Jaum.y July 1873), 
the same variety is more frequently noticed in the aortic semilunar valves. 
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commencement of the aorta ; they aj^e larger than the pulmonary einuses. The blood, 
in its regurgitation towards the heart, finds its way into these sinuses, and so shuts 
down the valve-flaps. Th#pulmonaiiy valves are situated behind the junction of the 
left third rib with the sternum. 

The Leto Auricle is rather smaller but thicker than the right, measuring about 
one line and a half; it consists, like the right, of two parts, a principal cavity or sinus, 
and an appendix auriculse. ’ - 

The is cuboidal in form, and c oncealed in front by the pulmonary ar tery 

andju^iiia; internally it is sei)aiuted from the right auricle by the septum auricu- 
larum ; behind, i t receives on dfi being free in the rest of 

its extent. 

The aj) 2 >endix auricidm is soniovvliat (jonstricted at its junction with the auricle ; 
it is longei’, narrower, and more curved than that of the right side, and its margins 


391 . — yUxe Lfd't Auricle and Ventricle laid open, 
the Anterior Walls of both being removed. 



more deeply indented, presenting a kind of foliated appearance. Its , direction is 

right side, oveiiapping...tV ^ 09 t of the pulmonary aVtery. 

In order to examine its interior, a horizontal incision should be made along the attached 
border of the auricle to the ventricle; and fi’om the middle of this a second incision should 
bo carried upwards. „ 

The following parts then present themselves for examination : — 

The openings of the four pulmonary veins, 
j^uriculd- ventricular opening. 

Musculi'^pec tiuati. 

The four i n num ber, open, tw o into the rig ht, and two in|o the 

^eft aidejol the auricle. The q vcAns terminate by a common open 

ing. They are not provided with valves. *** ^ 

The fmri(nih-ventric7ilar opening is the large oval aperture of communication 
between the auricle and ventricle. It is rather smaller than the corresponding 
opening on the opi>osite side (see note, p. 686). 
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The mu^cidi pectiumti are fewer in number and smaller than on the riglit side; 
they are confined to the inner surface of the appendix. 

On the inner surface of the septum auricularum irihy be seen a lunated impres- 
sion, bounded below by a ciescrentic ridge, the concavity of which is turned irpwai-ds. 
The depression is just above the fossa ovalis in the light auricle. 

The Left Ventricle is longer and more conical in Siape than the right ven- 
tricle?^ It forms a small pa rt of the l eft s of the antjggorjjm the heart, and 

a co nsiderable pa^^ its posterior surface. It alsoJoj^ligj^he a pe x of the heart by its 
pi'ojection f>^oM’'t'he walls are much tlni^er than those of the 

right side, the proportion Ixiing as 2 to i (Bizot). They are also thickest in the 
bi’oadest part of the ventricle, becoming gmdually thiiinei* towards tlie base, and also 
to wai*d s th e ap ex^ 

Its cavity should be opened by making an incision ihrougli its anlerior wall along the 
left side of the ventricular septum, and canying it roiiiul the, apex and along its posterior 
surface to the auric ulo-vcntricular ojitming. 

The following parts present themselves for examijiatioii : — 


Openings. 


f Aiiric‘ulo- ventricular. Y s ^ ^ * 

(Aortic. ' (Semilunar. 

Cyiordie tendineie. Columnar carneio. 


The rmrictdo-vnttricular opeAiing is placed to the left of the a<.) rtic m 

the third intercostal space to the loft ()f the sternum, it is^a rittle^'mif^ than tlio 
(JormsponcUng apertui e of the opposite side ; and, like it, is broader in the transverse 
than in the antero-posteiior diameter. It is surrounded by a dense fibrous ring, 
covered by the lining membrane of the heart, and guarded by the mitral valve. 

The aortic opening is a small circular aperture, in front and to the right side ot 
the aurTculb-ventriculai.r, f^rom which it is separated by one oY the segments of the 
mitral valve. Its orifice is guarded by the semilunar valves, its pos ition corre- 
sponds to the 1 efr 1 uv 1 f f >f U j onji,line with the lower border of the J .)iu*d 

costal c^artilagc. 

The mitral valve is attached to tlie circumference of the auriculo ventricuilai* 
oiificte ill the same way tliat the ti icuspid valve is on the opposite side. It is foi'ined 
by a duplicature of the lining membrane, strengthened by fibrous tissue, and con- 
tains a few muscular fibres. It ii 9 larger in size, thicker, and altogetheji' stronger 
than tlie tricuspid, and consists of two segments of unequal sizci. *Tlie lai’ger seg- 
ment is placed in front, between the auriculo- ventricular and aortic orific€\s, and is 
said to prevent the filling of the a^irUi during the distension of the ventidclo. Two 
smaller segments are usually found at the angle of junction of the larger. "I'ho 
mitral valve-flaps are furnished w ith (dioi dse tendinea 3 , ^lo mode of attachment of 
which is precisely similar to that of those on the right side ; but they are thicker, 
stronger, and less numerous. T he mitral valve lies i n th e^ third intQy(;!ostfl(.I g^paf^ e-j 
about an inch fro m the left liQrder. of . . 

The semilunar valves surround the orifict^ of the aorta ; two are posterior (right 
and left) and one anterior : they are similar in structure, and in their mcxle of 
attachment, to those of the pulmonary artery. They are, however, larger, thicker, 
and sti’onger than those of the right side ; the luntilfie are more distinct, and the 
corpora Arantii largei* and more prominent. Between each valve and the cylinder 
of the aorta is a deep depression, the sinus aortici (sinuses of Valsalva); they ai*e 
larger than those at the root of the pWmonary artery. The aortic valves lie close 
behind the left border of the sternum, close to the lower margin^ of the third costal 
cartilage. * 

The columnm carne^ admit of a subdivision into three sets, like those upon the 
right side ; but they ai-e smaller, more numerous, and present a densg interlacement, 
especially at the apex, and upon the posterior wall. T hose attached by one ext re- 
mitv onlv. the musc^U, rHupillafcs^ are two in number, beiner connected 6^ to thi:« 

^ Yy 
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{interior, the other .to the posterior wall ; they are of largo size, and terminate by 
free roimdeil extremities, from which the chordie tendineee arise. 

The Endocardium is a thin membi*ane which lines the internal surface of the 
heart ; it n 488 ists in forming the vaflves by its reduplications, and is continuous with 
the lining membrane of the great blood-vessels. It is a smooth, transparent mem- 
brane, giving to the inner ^urfjice of the heart ita glistening appearance. It is more 
opaque on the left than on the right side of the heart, thicker in the auricles than in 
the ventricles, and thickest in the left auricle. It is thin on the musculi pectinati, 
and on the column?© carnesp ; but thicker on the smooth part of the auricular and 
ventricular walls, and on the tips of the musculi papillares. 

Structure , — The heart consists of muscular fibres, and of fibrous rings which 
serve? for their attachment. 

TYiefibrouH rings surround the? auriculo- ventricular and arterial orifices : they are 
stronger upon the left than on the right side of the heart. The auricnlo-ventricular 
i-ings serve for tlie attachment of the muscular fibres of the auricles and ventricles, 
and also for the mitral and tricuspid valves^; the ring on the left side is cloeely^con- 
nected, by its right margin, with the jvortic arterial ring. Between the^^wd the 
right auriculo-veniricuhir ring is h. fibro-cartihxginous mass; and solWw the 
larger animals, as tlic ox. and elephant, a nodule of bone. 

The fibrous rings surrounding the jirUirial orifices serve for the atta(;hment of 
the, gi*eat v(*ssels a.nd semilumir vjilvcs. Eiich ring receives, by its ventricular mar- 
gin, the attachment of thf? muscular fibres of ilie ventricles; its opposite? margin pre- 
sents three deep semicircular notches, within which the middle coat of the artery 
(w’hich presents three convex semicircular segments) is firmly fixed; the attachment 
of the artery to its fibrous ring being sti’engthc?ned by the thin cellular (?oat and 
serous membrane externally, and by the endocardium within. It is opposite the 
margins of these semicircular notches, in the arterial rings, that the endocardium, by 
its rodupHcfation, forms the semilunar valves, the fibrous sti'ucture of the ring being 
continued into eai.*h of the segments of the valve at this part. The middle coat of 
the artery in this situation is thin, and the sides of the vessel aix? dilated to foi-m the 
sinuses of Valsiilva. 

The muscular structure of the heart consists of bands of fibres, which present an 
exceedingly intricate interlace lueiit. They are of a deep red colour, .and marked with 
transverse stria? (p. Ixviii). 

Tlic? iiiUMc?ular fibr(?s of the heart admit of a subdivision into two kinds, those of 
the auriclas jxnd those of the ventricles, which arft quite indejierideul of one another. 

Fibres of fl^e These ai^e disposed in two layers- — a superficial layer 

common to both (?jxvities, and a deep layer pjroper to each. The superjicial fibres are 
more distinct on the anterior sui‘fac?e of **^10 aurirfes, across the bases of which they 
run in a transverse direction, forming a thin but incomplete hxyer. Some of these 
fibres pixss into the septum aui*icularum. The internal or deep fibres proper to each 
auricle consist of two sots, looped and annular fibres. The looped pass upwards 

over ©ac?h {xuriclo, being attached by two extremities to the corresponding jxuriculo- 
ventricuhir rings, in front and behind. The a/mul^ar! fibres surround the whole 
extent of the appendices ayricuhirum, ?ind are continued upon the walls of the venie 
cavsecand coronary sinus on the right side, and upon the pulmonary veins on the 
left side, at theii* connection with the heart. In the appendices they interlace with 
the longitudinal fibres. # 

l^i^filyres of tfie vetitricles arranged in numerous layers, of which Pettigrevr * 
describes seven. Other anatomists <have regarded them differently, and indeed there 
must be some uncertainty on the subject, fot^the layers are not independent of each 
other, but their fibres are interlaced to a considerable extent. And it has been 
ol>served that as il^ettigifevr’s observations were, made chiefly on the hearts of the 
lower animals, they may not apply exactly to man. Yet as this description has 
\yoexi received b^'^ some of the liest anatomists, and is supported by a large series of 
pr^?i^tion$, it seems best to adopt it. 

' * PhU* Tram, 1864. 
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The general result of these investigatious may be very brieHy stated as follows. 
In the Irft ventricle the fibres of the first or most external layer are continuous with 
those of the seventh or most internal, those of tfie second with the sixth, and those 
of the third with the fifth, while the fourth or central layer appeal's to be single. 
The general direction of the fibres of the extemal layer is, nearly vertical, but in- 
clining somewhat from left to right as they run downwards ; the direction of the 
fibres of the internal layer is just the reverse, nearly vertical but running upwards 
fi*om left to right ; those of the second layei* run more obliquely dowmwards from 
loft to right, and those of the sixtli with a corresponding oVdiquity in the reversed 
directions. The obliquity of the fibres of the third layer is greater ; in fact, they 
approach the horizontal, as do those of the fifth in the reversed direction, while the 
fibres of the fourth layer run pretty nearly horizontal. The tliickness of the layers 
inci*eases from without inwai*ds, so that the fourth layer, which is the middle in ordei* 
of sequence, lies nearer the outer than the inneisurface of the ventricular wall. I^be 
fibi*esof the external or superficial layer arisj^e, as n rule, from the auriculo- ventricular 
lings and from the fibrous rings surrounding the aorta, but a few of them are con- 
tinued beneath the rings into the coluinuae c«arnea).* They curve round at the apex 
in a spiral, which forms the irhorl or vortex, those from the anterior surface of the 
heart curving round to enter the apex posteriorly, and vice Prom apex 

they are traced up into the seventh layer, which is much thicker, and from which the 
musculi papillares and columme (iariiesearc chiofiy formt^d. Hio a2>ox of the lioai’t is 
formed exclusively of tlie fibres of this fii-st layer (or first and sevontli), so that , when 
it is i*emoved, the ventricle is oj)en(^d. And the successive layers terminate furthei* 
and fui'ther from the apex, an aiTangement which has led to their fibres being de- 
scribed as shorter, which Pettigrciw doubts, attributing the short ness of the layers to 
the difierent direction of the fibres, not to any dilfercnco in length in tlio individual 
fibres. Since the deeper layers do not descend to the apt^x, this is the thinnest part 
of the ventricle, measuring only ^ th of an inch in tlihtkness even in tJie hea.rt of an ox. 

The fibres of the deeper layeis are not (ionnected with th(^ a,uri(»ulo-ventriculai* 
lings, but pass below them, each layer tei*minating a little below the more superficial 
layer which wmps round it, though the difference in this respO(;t is not so great as in 
their depth towards the apex. 

The fibres of the first layer pass across the septum fi-om one ventricle to the otlu^r, 
an arrangement particularly well s(>en at the back of the hejirt, where there is a. set 
of transverse fibres described by Pettigy*,w as the ‘hinge-like fibres * of the back of the 
heart, and the three subjacent layers also take pai’t in the formation of both ventricles; 
but when the fourth layer is roiiif)ved, tlie two ventricles 5 re entirely ^ev(U’ed from 
Ciich othei’ posteriorly. Hie septum formed of the fibres of both ventricles applied 
to each other. 

The general arrangement of the fibres of the right ventricle is the wsauie as that 
of the left, but the oxtemal fibres do not pass in to be continuous with the inteimal 
Ht a single point — the apex — but all along the anterior coronary groove. Its fibres 
iire more delicate than those of.the left, and it is regaided by Pettigrew as formed out 
of the left ventricle by a kind of reflection yiwaitds of the wall of the single cavity of 
which the ventricles consist at one period of fcetal life (see Int’i'od action). He points 
out that the heait at that period may be supposed to be represented by an open tube 
formed of spiral fibres. If, now, a portion of this tube or cylinder were pushed down 
to meet the opposite wall, to which the fibres of the reflected portion adhere, and with 
which they coalesce, there vfc^ould be formed an offset from the common ventricular 
Cavity, formed partly of common and parti j of special fibtes, as is the case in the heart. 
At this early period the outer layers are not formed, and the apex is still undp^ed. 
Their formation closes in the apex and completes the walls of ^e veftitricles. If this 
is the case the septum must be formed of two elements or sets of fibres, one prop^ to 

* ‘ It is a great mistake to imagine that aW the fibres of the ventricles arise the 
auriculo-ventricular tendinous rings, the fact being that, with the exceptidfi of the fibres of 
the first and seventh layer^ they are continuous beneath them.^ — Pettigrew, <15^. ip. 456, 

Y Y 2 ^ 
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the original single ventricle, and therefore in after life proper to the left ventricle ; 
the other set formed from the reflected or reduplicated fibres which now form the 
right ventricle.* To these of coursS the fibres which cross oyer from one ventricle to 
the other may be added. Pettigrew regards the portion of the septum which belongs 
to the left ventricle as^twice that which belongs to the right. For many interesting 
particulars with regard to the arrangement of the fibres and the shape of the cavities 
the reader must be referred to the original paper. 

VesneM mul Nerves , — The arterieH supplying the heart are the left or anterior and 
right or posterior- coronary (p. 333). 

The veins accompany the arteries, and terminate in the right auricle. They are 
the great cai*diac vein, the small or anterior cardiac veins, and the venae cordis minimae 
Tkebesii) (p. 451). 

The lymphatics terminate in the thoracic and right lymphatic ducts. 

The nerves are derived from the qardhic plexuses, which are formed paHly fiom 
the cranial nerves, and partly from the sympathetic. They are freely distributed 
both on the surfacje and in tlie suKstance of the heart, the separate filaments being 
furaished with small gauglia.f 


pEf UIJAIUTIES- IN THE VASCULAR SYSTEM OF THE FcETUS. 

The chief jifeculiarities in the Ijeai't of the fetus are the diiect communication 
between the two auricles through the foramen ovale, and the large size of the Eustti- 
chian valve. There are also several minor peculiarities. Thus, the position of the 
heart is vertical until the fourth* month, when it commences to assume an oblique 
dii ection. Its size is also very considerable as compared with the body, the propor- 
tion at the second month being i to 50 : at bii th it is as i to 120 ; whilst in thfs 
adult the average is about i to 160. At an early period of fetal life the auricular 
portion of the heart is larger than the ventriculai’, the right auricle being more capa- 
cious than the left ; but towards birth the venti-icular portion becomes the larger. 
The thickness of l>oth ventricles is, at first, about txiual, but towards bii th the left 
Jjecomes much the thicker of the two. 

The Jorameu ovale is situated at the lower and back pai’t of the septum auricu- 
lar urn, foiTuing a communimtiou l>etween the auricles. It attjiins its grea^test size at 
the sixth month. 

The Eustachian valve is developed from flie anteidor border of the inferior veua 
cava, at its entrance into ^the auricle. It is directed upwards on the left side of the 
opening of this vein, and serves to diiwt the blood from the inferior vena cava through 
the foramen ovale into the left auricle. 

The peculiarities in the arterial system of the fetus are the c o mmimicat ion bet weci \ 
the pulmonary a^ry and desceridihg part of the arciroTtlfe^ by means of the 
ductus arteriosus, and the commumcarion between^e internal iiiac*arteries and tha 
placenta, by means of t he u i aibfl fc^^ ^ " 

The ductus arteriosus is a short jbube,^ about half an inch in length at birth, and 
of the diameter of a goose-quill. In the early condition it foims the continuation of 
the pulmonary artery, and, o pens into the jrg^qf juRt below the* origin of 

the left subglaymuja^^ a njTso condhe tTar T^ thelSoocTJ^^ 

vehtrTcle into the descending aorta. When the monary ai*tery 

* If the genex*al idea of this is not at once obvious, it will become so by taking a roll of 
paw.r, calling one side of it the posterior' and* the other the anterior, and bending it at the 
right side of its middle till the anterior touches the posterior surface. The larger part to 
the left of the middle livt 3 represents the left ventricle, the smaller the right, and the double 
fold in the middle the septum then, if the reflected parts where they touch are gummed to 
each other, this will represent the coalescence of the septum with the outer wall, whereby the 
right ventricbJ becomes » separate tube from the left. The lower openings of these two tubes 
are closed in by the growth of the external layera 

; : . t For full and aociirste descriptions of the nerves and ganglm of the heart, the student is 
remrred to Dr, E.. Lee’s papers on the subject. * 
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have become larger relatively to the ductus arteriosus^ the latter is chiefly connected 
to the left pulmonary artery ; and the fibrous cord, which is all that remains of the 
ductus arteriosus in later life, will be found to b^ attached to the root of that vessel. 

T he umhiUcal O T arise from the internal ilia cs> in addition 

to the bRnclIiF^K^^ from those vesselTm the^i^ult. the sides 
of th e bladdey to its fundu s, they pass out of abdomen at th ^umEoli^ ^ are ^ 
continued along the u mbilical cord to the plt i centay coiling round tEe i^^ vein. ^ 
They retur n to t he pl acenta the blood which has circulated in the system of the 
foetii^ 

" "" Th e j)eculiar ity in the venous sy stem of the fiptus k communlc^atlon established 
be tweeiiWeldaoei^^ and portixl vei n, thrc)i^h the umbilical vein and 

with the inferipr ve na cava by the ductus v enosns. 


F(ETAn (harULATION. 


The arterial blood destined for the nutrition of tlie fadus is e^-ided from 
placenta *fb the foetus," along the umbilical cf>rd. 1^ thy Y^ hi. The umbilical 

\'ein enters the abdomen at the unihilicus, and uj[>wards along the fi*ee margin 

of the suspensory ligament of the liver to the under surface of that organ, where it 
givS off lwo ^^ to tlie left lpl>o, one of which is of large size ; and 

others to the iobusqiilidr’i^^ and lobulus Spigolii. At th e tia nsve rsg fi ssures it divides 
into two braneb^es : of these, the larger is joined by the portal vein, and entei^TTiTrc 
l ight lolbe ; the pmaller brancli continues oiiwards, underjthe name of the ductus 
v^^nosns, and joins^TioTeft E^^myem at the point of junction of that vesseTwrEK^tlie 
inferior vena'cavlu The X Tood, tlierefore, ’^hich traverses the umbilical vein, jrenches^ 
the inferior vena c>ava in Uire different ways. The g reate r (luantity circulates 
through the liver with the portal venoiig felpQd, before entering the vena cava by Ine 
liepatic veins : some enters tISe liver directly, and islilsb returned cava 

by tne hepatic veins : the smaller quantity twisses directly into the vena cava, by the 
j unction oi the ductus venosus w th Jhj5 Jfeft hepatic vein. 

111 the mfeidor cjiya, the blood carried by the d uctus yenijgus and hepatic, veins 
liecjomes inixed with that loturning froui the lo wer extremi ties amij/ ^scera of tbe 
abdomen. It enters tlie right ami eJe. and, guided by the Eustachian valve, jmsses 
through the foram€»n ovale iiit^^ the lej^^^^ whore it becomes inixed with a small 

quantity of blood returned from the Jungs by the puliiiomiry veins. From th e left 
auricle it passes into the l eft ventric le ; and, from the le^t ventricle, ^nto the aqr^, 
riy means of which it is distributed almost entirely lb tlie heath ahS'llippe extremities, 
a small quantity being probably caw’ied into Ihe descending aorta. Fi‘om the head 
and upper extremities the blood is returned by the branches of tlie superior vena 
cava to the right auricle, where it liecomes mixed with a small poi-tion of the blood 
from the inferior cava. Fro m the right auri cle it descends over the Eustachian valve 
into t he right ventricle ; and, from the^ri^t ventricle, passes i nto the p ulm onar y 
artery^. The lungs of the ffetus being solid, and almost impervious, only a ^is t mall 
quant ity of ^je bloQ 4 of the pulmonary artery is distributed to them, by the iight^ 
aneCTeft pulmonary arteries, which is returned by the pulmonary veins 
aur ^fi le : the greater part passes throu gh the ductus arteriosus fu^^the 
ment of the iS^hding ftdrta^ wTiere it be(x>melmixed iz quantity of blood 

transmitted by tlie TeFl ventricle into the aorta. Along this vessel it descends to 

supply the lower extremities and viscera of the abdomen and pelvis, the chief portion 
being, however, conveyed by the umbili<5al arteries to the placenta. 

From the preceding account of the circulation of the blood in the foetus, it will 
be seen — 

t. That the placenta serves the double pui^se of a respiratory and nutritive 
organ, receiving the venous blood from the foetus, and returping it again ree:ity- 
genated, and charged with additional nutritive materiah 

c. That nearly tibe^^whole of the blood of the umbilical vein trfcvetaee the iiver 
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before entering the inferior cava ; hence the large size of this organ, especially at an 
eai Jy period of ftrtfil life. 

3. That the right auricle is the {)^oiut of meeting of a double current, the blood in 
the inferior cava being guided by the Etrstachian valve into the left auricle, whilst 


392.— Plan of the Fcelal Oiroulation, 



In this plan the figured arrows represent the kind of blood, ^as well as the direction which it takes in the vesstils. 

Thus— ^urterial blood, is figured • renous tlood, ; mixed (arterial and venous^ 

blood, > ^ ^ 

t ■ ■ 

that in the superior cava descends into the right ventricle. At an early period of 
festal life it isTiighly probable theft the two streams are quite distinct; for the 
inferior cava opens almost directly into the left auricle, and the Eustachian valve 
would delude the current along the vein from entering the right ventricle. At a 
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later period, as the sepai’ation lietween the two aiiricleR becomes more distinct, it 
seems probable that some mixture of the two streams must take place. 

4* frnm the placenta to.the foetus b v t he umbil^ mixed 

with the blood from the inferior cava, passes almost directlly t o the arch of the aorta, 
jiiid is di stribu te^^J^^ the branches of tni^ Vessel t >Q tEe liead^^and upper ext re m ities : 
hence t 1 J#TfiPg^ize and perfect development of those parts at birth, 

5. The bloodjgaiitained in t^e descending aoi chiefly which 

has already circulated through the h^ d^an d^^ together* with a suiall quantity 

from the left is distributed to the lower extremities : hence the small size 

iiiul imperfect development of these j)arts at birth. 


Chanoes in the Vascujlah Svstem at Birth. 

At birth, when I’espiration is established, iin increased amount of blood from the 
pulmonary artery passes through the lungs, which now perform their oflice as i*espi- 
ratory organs, and, at the same time, the placental circulation is cut ofl*. The fora- 
men ovale becomes gradually closed in by about^the tenth day after* birth ; a valvu- 
lar fold rises up on the left side of its margin, and ultimately above its uf)£»er pai-t : 
this valve becomes adherent to the mar*gins of the foramen for the greater pai*t of its 
circumference, but above a valvular opening is left betweeri the two auricles, which 
sometimes remains persistent. 

The ductus arteriosus begins to contract immediately afttn* respiration isestablislual, 
becomes comj^otely closed from the fourth to the tenth daV, ^tnd ultimately degenerates 
into an impervious coi*d, which serves to connect the left pulmonary artery to the 
(cnca vity of the arch of the aorta. 

Of the uoibilical or hj/pogasiric arferieSy the portion continued on to the bladder 
fi om the trunk of the corresponding internal iliac i*emains pervious, as the siiperior 
vesical artery ; and the part between the fundus of the bladder ami the umbilicus 
becomes obliterated between the second and fifth days after bii-th, and projects into 
the peritoneal sac, so as to form the two fossiu of the peritoneum, spoken of in the 
section on the Surgical Anatomy of Direct Inguinal Hernia. 

Tlie umbilical veins and J/uctus venosus become completely obliterated between 
the second and fifth days after birth, and ultimately dwindle to fibrous cords ; the 
former becoming the round ligament of the liver, the latter the fibi-ous cord, wliich, 
in i lie adult, may be traced along bho fissure of the <luctus venosus. 
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The Larynx. 

I UtE Laiyjix is the organ of voice, |ilace<l at tlio upper part of the air- passage. 

It is situated between the tr*ac*hca ami base of the tongue, at the upper and 
fore part of the nock, wlieje it forms a considerable projection in the middle line. 
On either side of it lie the 'great vessels of the neck ; behind, it forms part of the 
boundary of the pharynx, and is covered by the mucous membrane lining that 
cavity. 

The larynx is narrow an<l cylindrical below, but broad above, where it presents 
tlio form of a triangular box, flattened behind and at the sides, whilst in front it is 
bounded by a prominent vertical ridge. It is composed of cartilages, which are con- 
nected together by ligaments and moved by numerous muscles : the interior is lined 
by mucous membrane, and supplied with vessels and nerves. 

The Cartj LACKS of the larynx are nine in number, three single, and three pairs : 

Thyroid. , Two Arytenoid. ® 

Cricoid. Two CoAicula I-^aryngis. 

Epiglottis. Two Cuneiform. 

The Thyroid ^ shield) is the largest cartilage of the larynx. It consists 

of tw'o latei’al lamella* or ate, uniteil at an acute angle in front, forming a vertical 
projection in the middle line which is 

prominent aViove, and called the pornum 393. — Side A'iew of the Thyroid and 
Adami, This projection is subcutaneous, Cricoid Cartilages, 

more distinct in the male than in the 
female, and occasionally separated from 
the integument by a bursa mucosa. 

Each lamella is quadrilateral in form. 

Its outer surface presents an oblique ridge, 
which' passes downwards and forwai'ds 
from a tubercle, situated near the root of 
» , the superior cornu. This ridge gives attach- 
ment to the Sterno-thyroid and Tliyro- 
hyoid m usd as ; the portion of cartilage 
includetl between it and the ]>osterior 
border, to part of the Inferior constiictor 
musde. 

Th^ inner surface of each ala is smooth, 
concave, and covered by mucous membi'ano 
ateve and teliind ; but in front,* in tin? re- 
ceding angle formed te tlieii juiu^tion, are 
attached the epiglottm, the true ainl false 
chordae vocales, the Thyro-arytenoid, and 
Thyro-epiglottidean i^uscles. 

The upper border of thfe thyroid carti- 
lage is deeply notched in the middle line, 
immediately abqve the ponuim Adami, 
whilst on either side it is slightly concave. This border gives attachment through- 
o\it its whole extent to the thyro-hyoid membrane. 
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394- — riiP Cartilages of the Larynx. 
Posterior View. 


CPICLOTTIS 


The lower border is connected to the cricoid cartilage, in the median line, by the 
crico-tliyroid membrane^ and, on each side, by the Crico- thyroid muscle* 

The posterior borders ^ thick and rounded, terminate, above, in the superior cornua; 
and, below*, in the inferior cornua. The two superior cornuiE|^ are long and narrow, 
directed ^backwards, upwards, and inwards ; arid terminate in a conical extremity, 
which gives attachment to the thyro-hyoid ligament. The two inferior cornua are 
short and thick ; they pass forvrards and inwards, and pi’esent, on their inner 

Burfaceg, a small oval, ariicular 
facet for arti(‘ulation with the 
side of the cricoid cartilage. The 
posterior border receives the 
inseition of the Stylo-pharyngeus 
and Palato-idiaiyngeus muscles on 
each side. 

Th(? Cricoid Cartilatje. is so 
<*allcd from its resemblance to 
a signet ring {upiKoc, a rhuj). 
It is smaller bnt thicker and 
stronger than the thyroid caiti- 
lage, and forms the lower and 
back part of the cavity of the 
larynx. 

Its anterior half is narrow, 
convex, aflbrding attachment in 
front and at tlie sides to the 
( h*ico-thyroid muscles, and, be- 
hind those, to part of the Inferior 
constrictor. 

Mh jwsterior half is very broad, 
both from side to side and from 
above downwards; it presents in 
the middle line a vertical ildge 
for the attachment of the longi- 
tudinal libi*es of the cesopthagus ; 
and on either side abroad depres- 
sion for the Urico-arytmnoideus 
j>ostic4is muscle. • 

At the point of junction of 
the two halves of the cartilage 
on either side is a small round 
elevation, for articulation with 
the inferior cornu of the thyroid 
cartilage. 

The lower border of the cricoid 
cartilage is horizontal, and con- 
nected to the upper ring of the 
' trachea *by fibrous membrane* 

• Its upper border is directed ob- 
^ li(|iiely \ipw'ards and backwards, 

owing to the great depth of its posterior surface,* It gives attachment, in front, to 
the crico-thyroid membrane ; at the sides, to part of the same membrane and to the 
lateral Crico-arytenoid muscle ; behind, ffhe highest point of tjie up^ier border is 
surmounted on each side by a smooth oval surface, for articiflation with the arytenoid 
cartilage. Between the articular surfaces is a slight notch, for the attachment of 
part of the Arytaenoideus muscle. • 

The inner surface of the cricoid cartilage is smooth, and lined by mueooa 
membrane. 
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The Arytenoid Cartilages are so called from the resemblance they bear^ when 
approximated, to the mouth of a pitcher {apwaiva^ a pitcher). They are two in 
number, and situated at the upper border of the ciicoid caiiilage at the hack of the 
laiynx. Each cartili^ge is pyramidal in form, and presents for examination thi'ee 
surfaces, a base, and an apex.* 

The posterior surface is triangular, smooth, concave, and lodges part of the 
Arytenoid muscle. 

The anterior surface^ somewhat convex and rough, gives attachment to the Thyro- 
arytenoid muscle, and to the false vocal cord. 

The internal mrface is narrow, smooth, and flatUmed, covered by mucous mem- 
brane, and lies almost in apposition with the cartilage of the opposite side. 

The base of efich (cartilage is bi-oad, and presents a concave smooth surface, for 
articulation with the cricoid cartilage. Of its three angles, the oxteriial is short, 
rounded, and prominent, receiving the insertion of the posterior and lateral Oiico- 
arytenoid muscles. The* anteiior anglcj also prominent, but moie pointed, gives 
attachment to the true vocal cor d. 

The apex of each cartilage is pointed, curved backwards and inwards, and sur- 
mounted by a small conical-shaped, cartilaginous nodule, laryngis (cfwtilage 

of Santorini). This cartilage is sometimes nnited to the arytenoid, and serves to 
})rol()ng it backwards and inwards. To it is attached the aryteno-epiglottidean fold. 

The cnneiforni cartilages (cai*tilagcs of Wrislxsig) are two small, elongjit(^d, carti- 
laginous bodies, placed one on each side, in the fold of miipous meml)raue Avhi(‘]» 
extends from the apex of the arytenoid cartilage to the side of the epiglottis {tirytexo- 
epifjlottidean fold) ; they give rise to small whitish elevations on the* inner surface of 
the mucxms membrane, just in fi'orft of the arytenoid (jjirtilages. 

The epiglottis is a thin lamella of fibre- cartilage, of a yellowish colom:, shaped like 
a leaf, and placed behind the toiigne in front of the superior opening of iho. larynx. 
During respiration its direction is vertic^ally upwards, its free extremity (‘iirving 
forwards towards the base of the tongue ; but when the larynx is drawn up beneath 
tlie base of the tongue during deglutition it is carried downwards and backwards, so 
as to completely close the opening of the larynx. Its frc(^ extremity is broad and 
rounded ; its ffttached end is long and nariow, and connected to the receding angle 
between the two ala' of the thyroid cartilage, just below the median notcli, by a long, 
naiYow, ligamentous band, the ihripi-epigUttlic Ugauumt. It is also connected to the 
posterior surface of the body of the hyoid bone ]>y an elastic ligamentous band, the 
hjfo^pigloUic ligament. ^ 

Its anterioV' or lingunb surface, is curved foi‘wards towards the tongue, and 
covered at its upper part by mucous membrane, which is reflected on to the sides and 
base of tlie organ, forming a median and t wo lateral folds, the glosso-epigloitideau 
ligaments. 

Its posterior or laryngeal surface is .smootli, concave from side to side, convex 
fi-om above downwards, and covered by mucous membiane ; when this is removed,, 
the surface of the cartilage is seen to be studded with a number of small mucous 
glands, which are lodged in little pits upon its Surface. To its sides the aryteno-epi- 
glottidean folds ai'e attached. 

fitmicture, — The epiglotti»^, c\ineiform cartilages, and cornicula laryngis are com- 
posed of yellow fibro-cartilage, whidh shows little tendency to ossification ; but the 
other cartilages rcscniblc in t^truefcure the costal cartilages, becoming more or less 
ossified in old age. 

Ligaments. —The ligaments of the larynx are eMrtn^c. i.e. those connecting the 
thyroid cartilage with the os hyoides ; and ihtHnsic^ those which connect the several 
cartilaginous segme/its to each other. * 

V rThe ligaments connecting the thyi’oid cartilage with the os hyoides are three in 
number — the thym-hyoid membrane, and the two lateml thyro-hyoid ligaments. 

The thyrodiyoid membrane is a bimd, fibro-elastic, membranous layer, attached 
%tiow to the upper border pf the thyroid cartilage, and above to the upper border of 
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ihe inner surfacje of the hyoid bone, being sepamted from the posterior surface of the 
hyoid bone by a synoyial bursa. It is thicker in the middle line than at either side, 
in which situation it is pierced by the superior laryngeal vessels and nerve. 

The iico lateral thyro-hyoid ligamenta ai'e rounded, elastic cords, which pass between 
the superior cornua of the thyroid cartilage and extmnities of the greater cornua of 
the hyoid bone. A small cartilaginous nodule (cariihujo Iriticea)^ sometimes bony, is 
found in each. 

The ligaments connecting the thyroid cartilage to tim cricoid are also thiw in 
number — the crico- thyroid membiane, and the capsular ligaments and synovial mem- 
branes. 

The crico-thyroid me/mhrane is composed mainly of yellow elastic tissue. It is of 
triangular shape ; thick in front, where it conru^cts together the contiguous margins 
of the thyroid and cricoid cartilages ; thinner at each side, wliere it extends from the 
superior l>order of the cricoid cartilage to the inferior margin of the true vocal cords, 
witli which it is closely united in front. • 

The anterior portion of tlie ci ico-thyroid membrane is convex, concealed on each 
side by the Crico-thyroid muscle, subcutitneous in the middle line, ami crossed hori- 
zontally by a small anastomotic arterial arch, foimied by the junction of the two crico- 
thyroid arteries. 

The IjJteral portions are lined internally by mucous membrane, and covered by the 
lateral Crico arytenoid and Thyro-avytenoid muscles. 

A capsular iiyanumt encloses the articulation of the inferior cornu of the thyroid 
with the cricoid cartilage on eacli side. The articulation is lined by synovial m€»m- 
brane. 

The ligaments connecting the arytenoid cartilages to the cricoid ai‘e two thin and 
loose capsular ligaments connecting togetlier the articulating surfiu^es, lined internally 
by synovial merabi’ane, and strengthened behind by a strong posterior crico-niytenoid - 
ligament, which extends from the cricoid to the inner and back part of the base of th^ 
arytenoid cartilage. 

The ligaments of the epiglottis are the hyo-epiglottic and tbyro-epiglottic^, and 
the three glosso-epiglottic folds of mucous membrane which connect the epiglottis to 
the sides and base of the tongue. The latter have been already described. 

The hya-epiylotiic llyauient is an elastic fibrous baud, which extends from the 

anterior surface of tlie epiglottis, 
395. — Tlie liavynx and Adjatient Pui*ts, seen from ahove, near its apex, to the jK)sterior 

sui face of the body of tl\eJiyoid 
l)pne.* ^ 

th yro-epiifloflic luja- 
land is a long, slender, elastic 
cord, which connects the apex ^ 
of the epiglottis with the re- 
ceding angle of tlie thyroid car- 
tilage imniediattdy beneath the 
median notch, above the attach- 
luent of the vocal cords. 

Jnfn'ior of the Larynsc, — - 
The avjyerior aperture (j£.. the 
• larynx (fig. 395) is a triangular 
or cordiform opening, wide in 
front, narrow Ijehind, and slop- 
ing obliquely downwards and 
liackwards. It is bounded in 
froift by tW epiglottis ; behind, 
by the api^ of the arytenoid 
cartilages, and the oornicula laryngis ; and laterally, by a fold of mucous membrane, 
enclosing ligamentous and muscular fibres, stretched Ijietween the *6ides of the epi- 
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glottis and the apex of the arytenoid cartilages : these are the aiy teuo-epiglottidean 
foldsy on the margins of which the cuneiform cartilages form a mor« or less distinct 
whitish prominence. • 

The cavity of the larymc extends from the aperture behind the epiglottis to the 
lower border of the ciicoid cartilage. It is divided into two parts by the projection 
inwards of the vocal cords, and the Thyro-ary tenoid muscles ; between the two cords 
is a long and narrow triangular fissure or chink, the glottis^ or rinia glottidis. The 
l)ortion of the cavity of the larynx above the glottis is broad and triangular in shape 
above, and corresponds to the interval between the alee of the thyroid cartilage ; the 
portion below the glottis is at first of an elliptical, and lower down of a circular 
form. 

The glottis (rima glottidis) is the intei*val between the inferior or true vocal cords. 
The two superior or false vocal cords are placed above the latter, and are formed 
almost entirely by a folding inwards of the mucous membrane ; whilst the two 
inferior or true vocal cords are thick, strong, and formed of yellow elastic fibrous 
tissue, covered by mucous nieTubi ane, which is very thin, and closely adherent to the 
tissue beneath. Between the true and false vocal cords, on each side, is an oval 
depi’ession, the sinus, or ventricles of the larynx^ which leads upwards, on the outer 
side of the superior vocal cord, into a ca?cal pouch of variable size, the sacculus 
larymjis, * 

The runa glottidis is the narrow fissure or chink between the inferior or true 
vocal cords. It is the narrowest part of the cavity of the larynx, and corresponds 
to tlio lower level of the arytenoid 


cartilages. Its length, in the male, 
nieasvires rather less than an inch, its 
breadth, when dilated, varying at its 
widest jmrt from a third to half an inch. 
In the female these measurements are 
less by two or thi'ee lines. The^ form 
of tlie glottis varies. In its half-closed 
condition it is a narrow fissure, a little 
enlarged and rounded behind. In quiet 
breathing it is widely open, somewhat 
tiiangulai’, the base of the triangle 
directed backwards, and corresponding 
to thq space between tlie separated ary- 
tenoid cartilages. ^ In forcible pxpiratiqiti 
it is smaller than during inspiration. 
When sound is produced it is more * 
nari-owed, the margins of the arytenoid 
cartilages being brought into contact, 
and the edges of the vocal cords ap- 
proximated and made parallel, the 
degree of approximation and tension 
corresponding to the height of the note 
produced,* 

'P.e superior or false vocal cords^ 
so called because they are not directly 
concerned in the production of the voice, 
ai'e two folds of mucous membrane, 


396. — Vertical Section of the Larynx and 
Uj)per Part of the Trat^hea. 



enclosing a delicate naiTOw fibrous band, ^ 

the superior thyrorftrytenoid ligament. This ligament consists of a thin band 
of elastic tissue, attached in front to the angle of the thyroid cartilage l»elow the 
epiglottis, and behind to the anterior siirface of the arytenoid cartilage. The lower 


• Op the shape of the glottis, in the various conditions of bi*eathing and speaking, see 
£}aepb|iak on the Laryngoscope^ translated for the JSleiv Sydenham Society. 
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border of this li^ment, enclosed in mucous membrane, forms a free crescentic margin, 
whioh constitutes the upper boundary of the ventricle of the larynx* 

The inferior or true vocal cords^ so called ^from their being concerned in the pro- 
duction of sound, are two strong fibrous bands {inferior thyro-ar^/tenoid ligaments)^ 
covered on their surface by a thin Jayer of mucous membrane. Each ligament con- 
sists of a band of yellow elastic tissue, attached in front to the depi*ession between 
tiie two alee of the thyroid cartilage, and behin<l to the anterior angle of the base of 
the arytenoid. Its lower border is continuous with the thin lateral part of the 
crico-thyroid membrnne. Its upper border forms the lower boundary of the ven- 
tricle of the larynx. Externally, the Thyro-arytsenoideus muscle lies parallel with 
it. It is covered internally by mucous membrane, Avhich is extremely thin, and 
closely adherent to its surface. 

The ventricle of the larynx is an oblong fossa, situated between the superior and 
inferior vocal cords on ejich side, and extending nearly their entire length. This 
fossa is bounded above by the free crescentic edge of tliie superior vocal cord ; below 
by the straight margin of the true vocal cord ; externally by the corresponding 
Thyro-arytoenoideus muscle. anterior pai*t of the ventricle leads up by a narrow 

openinganto a ctecal pouch of mucous membrane of variable size, called the laryn- 
fjeal pouch. 

The sacculus laryngis^ or laryngeal pouch, is a membranous sac, placed between 
the superior vocal cord and the inner surfiico of the thyroid cartilage, occasionally 
extending as far as its upper border ; it is conicfil in form, and curved slightly back- 
wai'ds, like a Phrygian cap. On the surface of its mucous membrane are the open- 
ings of sixty or seventy small follicular glands, which are lodged in the submucous 
ai’eolar tissue. This sac is enclosed in a fibrous capsule, continuous below with the 
superior thyro-arytenoid ligament : its laryngeal surface is covered by the Arytaeiio- 
epiglottideus inferior muscle {Corn2yreftsor sacculi Uiryngisy Hilton) ; whilst its exterior 
is covered by the Thyro-epiglottideus muscle. These muscles compress the sacculus 
laryngis, and discharge the secretion it contains upon the chordm vocales, the surfaces 
of which it is intended to lubricate. 

Muscles, — The intrinsic muscles of the larynx are eight in number ; five of which 
are the muscles of the chordte vocales and rima glottidis ; three are connected with 
the epiglottis. 

The five muscles of the chotfilec vocales and rima glottidis are the 

Crico-thyroid. ^ A ry tsBiioideus. 

Crico-arytenoideus posticus. Thyro-aiytenoideus. 

Crico-arytaenoideus lateralis. 

The Crico-thyroid is trianguJ^ir in form, and situated at the fore part and side of 
the cricoid cartilage. It ai ises from the front and hiteral part of the cricoid cjttrtilage ; 
its fibres diverge, passing obliquely upwards and oiitwar*ds, to be inserted into the 
lower border of the thyroid cjirtilage, and into the anterior border of the lower 
cornua. 

The inner borders of thase tw’o muscles are sepaiuted in the middle line by a 
triangular interval, occupied by the crico-thyroid membrane. 

The Crico-arytasnoideus posticus arises from the broad depression occupjpng each 
lateral half of the posterior surface of the cricoid cartilage ; its fibres pass iii|ftwardB 
and outwards, converging to be inserted into the outer angle of the base of the 
arytenoid cartilage. The upper fibres are nearly horizontal, the middle oblique, and 
the lower almost vertical.* 

* Dr. Merkel of Leipsic has described a muscular slip which occasionally extends between 
the outer border of the posterior surface of the cricoid cartilage and the posterior margin of 
the inferior cornu of the thyroid ; this he calls the ‘ ^luscuius kerato-cricoideus.’ It is not 
found in every larynx, and when present exists usually only on one side, but is occasionally 
found on both sides. Mr. Turner {Edinburgh MedicalJournalf Feb. i860) states that it is 
found in about one case in five. Its action is to fix the lower horn of^the thvroid caitilage 
backwards and downwards, opposing in some measure the part of the Crico-thyroid muscle 
which is connected to the anterior margin of the horn. 
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The Crico-arytmnoideivs laterahs is 
oblong form. It arisen from the upper 
and, passing obliquely upwards and 
backwards, is inserb^d into the outer 
angle of the base of the arytenoid 
cjirtilago, in fr*ont of the preceding 
muscle. 

The Arytmnoidvus is a single 
muscle, filling up the posterior eon- 
ciive surface of the arytenoid carti- 
lages. It arises from the posterior 
surface and outer border of one 
arytenoid cartilage, and is in.sert(?d 
into the corres])onding parts of tlie 
c'pj)osite cartilage. It consists of 
three pianos of fibres, two oblique 
and one transverse. The ohliqthc 
Jihres, the most sui>erficial, form two 
fasciculi, which pass from the base 
of one cartilagci to tlie apex of the 
opposite one. The Iransverfie Jibi'hs, 
the dee[)est and most numerous, pass 
transversely a(*r‘oss liotween the two 
cartilages; hence the Aryhenoideus 
was formerly considered as sevei'al 
muscles, under the name of trans- 
Vfinn and obliqivL A few of the 
oblique fibres are occasionally con- 
tinued round the outc^r margin of 
tlie cartilage, and blend with the 
I^hyro-ai'ytenoid or the Arytieiio- 
epiglottideus muscle*. 

'Pho Thi/ro-arjfftfunyhlcns is a 
broad, flat muscle, whidi lies parallel 
witli the outer side of the true vocal 
cord. It arises in front from tlie 


smaller than the preceding, and of ah 
border of tlie side of the ciicoid cartilage, 

397- — ^luscles of Larynx. Side View, 
IMght Ala of Thyroid Oaililage removed. 



398.— Interior of the Larynx, scon from above. 
<» (I'iHlarged.) 


lower half of the ^I’t^pcding angle of 
the thyroid, cartilage, and from the 
crico- thyroid membrane. Its fibres 
).)ass horizontally backwards and 
outwards, to be inserted into the 
bas€i and anterior surface of the 
arytenoid cartilage. This muscle 
consists of two fasciculi. The in- 
ferior^ the thicker, is inserted into 
the antevior angle of the base of the 
aryten<||d cartilage, and into the ad- 
jacent portion of its anterior suifiuw ; 
it lies parallel with the true vocal 
cord, to which it is occasionally 
adherent. The superior fasciculus, 
the thinner, is inserted into the 

t 

anterior surface and. outer • border 
qf the arytenoid cartilage above the 
preceding fibres ; it lies on the outer 
side of the sacculiis laryngis, imme- 
diately beneath its mucous lining. 
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The muscles . of the epiglottis are the 

Thyro-epiglottideiis. 

Ary taeno- epiglottideusf superior. 

Arytseno-epiglottidens inferior. 

The Thyro^epiglottideus is a delicate fasciculus, which arises from the inner sur- 
face of the' thyroid cartilage, just external to the origin of the Thyro-arytenoid muscle, 
and spreading out upon the outer surface of the scacculus laryngis : some of its fibres 
are lost in the ary teno- epiglottidean fold, whilst others are continued forwards to the 
margin pf the epiglottis {Depressor epiglottidis). 

The Arytmno-epigloftideus superior consists of a few delicate muscular fasciculi, 
which arise from the apex of the arytenoid cartilages, and l)ocome lost in the fold of 
mucous membrane extending between the arytenoid cartilage and side of the e])i- 
glottis {aryteno-ejnglottidean foldn^). 

The Arytoeno-epiglottidevs iyiferior {Compressor saccfdi laryngis^ Hilton) ai*ises 
from the arytenoid cartilage, just above the aitacdiniont of the superior vocal cord ; 
pa,ssing forwards and upwards, it spimds out upon the inner and upper part of the 
epiglottis. This muscle is sepamted from the preceding by an indistinct areolar 
interval.* 

Actions , — In considering tlie action of the nniscdes of the larynx' they may be 
conveniently divided into two groups, viz. : 1. Tlioso A^hich oj)en and (?lose the glottis. 
2. Those which regulate the degree of tc‘nsioii of i he vocal co)‘ds. 

K muscles which open tho glottis ares the (hico arytainoidoi postici ; and 

tliose which dose it Jiro the ArytHmoideiis and thti Crico-arytaaioidei latorales. 
2. ^rhe muscles which regulate the tension of the vocal cords are the f^^rico-thyroidei, 
which tense aiid elongate them; a.nd the Thyro-arytamoidei, which relax and shorten 
them. The Thyro-epiglottidcus is a depr(\ssor of the epiglottis, and the Aryteeno- 
c'jiiglottidei (constrict tho superior aj)erture of the larynx, compress the sacculi 
laiyngis, and empty thorn of their conlients. 

Tlu* ( h'ico^nryt (cnoidei jKtsttri .separatt) the eliordie vociiles, and, conseqncnitly, open the 
glottis, by rotating tlic base of the arytenoid cartihiges outwards and backwards ; so that their 
anterior angles and tlie ligaments attached to theiii become widtdy separated, the vocal cords, 
at the same time, Ixuiig made tense. 

Tho (yico-arfftrenoidvi laU^udes c\om tlnr glottis, by rotating the base of the arytenoid 
cartilages inwards, so as to a))pr()xiniato their anterior angles. 

The Arytamoidem muscle approximates tho aryttmoid cai'Lilage.s, and thus closes tiie open- 
ing of the glottis, especially at its haede jlart. 

The Crico-thyroid muscles produce tension and elongation of the vocal cords, by drawing 
down the thyroid ciartilage over tlie cvicoid. * * * 

'Pho Thyro-aryteenoidei muscles draw tlie nvyt^noitl cai’tilages, tfigether with the part of 
the (uicoid to which they are connected* forwards towards the tliyroid, and thus shorten and 
relax the vcxial cords. * 

The Thyy'o-epiglottidei depress the epiglottis, and assist in compressing tlie sacculi laryngis. 
The Arytreno-epiglottideus superior constricts the su}Xirior aperture of the larynx, when it 
is drawn upwards, during deglutition, and the opening closed by the epiglottis. The Ary tjciio- 
epiglottideiis inferior, together with some fibres of the Thyro-arylicnoidci, compress the 
sacculus laryngis. 

« 

The Mucous Membrane of tho larynx is continuous above with that lining the 
mouth and»*pharyiix, and is j>roloiiged through the trachea and broncld into the lu^^gs. 
It lines the posterior and upper part of the anterior snj^ace of the epiglottis, to which 
it is closely adherent, and forms the aiyteno-epiglottidean folds which encircle the 
superior aperture of the larynx. It lines the ^diolo of tho cavity of the larynx ; 
forms, by its reduplication, the chief part of the superior, or false, vocal cord ; and, 

* Muscttltts TRITICBO-OLOSSIT8. Jloclidalek jun*. {Prayer liiertd^hrschinft, 2nd Part, 
1866) describes a muscle hitherto entirely overlooked, exetipt a brief statement in Henle's 
^ Anatomy/ which arises from the nodule of cartilage (corpus triticeum) in the posterior 
thyro-hyoid ligament, and passes forwaixis and upwards to enter the tongi^ along with the 
Kerato-glossiis muscle. He met with this muscle eight times in twenty-two subjects. It 
occurred in bptli sexes, sometimes on both sides, at others on one only.. 
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from the ventricle, is continued into the sscculus laryi^s. It is then reflecsted over 
the true vocal cords, where it is thin, and very intimately adherent ; covers the inner 
surface of the crico-thyroid membraii^ and cricoid cartilage ; and is ultimately con- 
tinuous with the lining membrane of the trachea. It is covered with columnar 
ciliated epithelium below the superior vocal cord ; but above this point the cilia are 
found only in front, as high as the middle of the epiglottis. In the rest of its extent 
the epithelium is of the squamous variety. 

Gla/nds . — The mucous membrane of the larynx is furnished with numerous 
muciparous glands, the orifices of which are found in nearly every part ; they are 
very numerous upon the epiglottis, being lodged in little pits in its substance ; they 
are also found in large numbers along the posterior mtirgin of the aty teno-epiglottidean 
fold, in front of the arytenoid cartilages, where they are termed the mrytenoid glands. 
They exist also in large numbers upon the inner sitrface of the saccnlus laryngis. 
Nope are found on the vocal cords. 

VES8E1.S AND Nerves.; — The arteries of the larynx are the laiyngeal bmnehes 
derived from the superior and inferior thyroid. The veins empty themselves into 
the superior middle and inferior thyroid veins. The lympJiutics terminate in the deep 
cei-vical glands. The nerves are the superior laryngeal, and the inferior or recurrent 
laryngeal brandies of the pneumogastric nerves, joined by filaments fiom the sympa- 
thetic. Tlie supeiior laryngeal nerves supply the mucous membrane of the larynx 
and the Crico-thyroid muscles.* The inferior laryngeal nerves supply the remaining 
muscles. The Arytenoid muscle is supplied by both nerves. 


Tue Tfe4g|iEA. (Fig. 399. ) 

The trachea., or air-tube, is a cartilaginous and membranous cylindrical tube, 
flattened posteriorly, which q^bends from the lower part of the larynx, on a lev el 
with the^fifth cervical vertebra, to opposite^ the third dorsal, where it divides into 
the two bronchi, one for each lung. The trachea measures about four inches and 
a half in length ; its diameter, from side to .side, is from three-quarters of an inch to 
an inch, being always greater in the male than in the female. 

Relations.— T !\\g anterior surface of the trachea is convex, and covered i n the t wek, 
fiompiovir'downwanis, fiy ithe Mhmiis of the thyroid gland, th'Tlnjerioi^th^oid 
veins, the ai-teria thyroidea. mia'^wTii'en^tlnir'v^^ the Stefho-hyoid and 

^eir no- thyro id muscles, the mvical fascia (in tjie interval between thWmuscles), 
anT more superficially, by th’o' aruistomosipg branches between the anterior jugular 
veins; iii^llte tJiorax^t is covered from before 'l^kwards by the ' first pieqq o f the 

gland, the arch of the aorta, the ipppiinaio and 
Irft carotid ai-teiie^and the deep ^rdiac plexus. ‘''Ttlics^^ioh the j^phagus, which 
is direicted to the loft iieai- arch of the^oiia, ; laiSrsdlyj, m is in 

relation with the comm on parot id arteries, the lat eral l obe s of the th^id j^nd, the 
.PIASSBS, nffit reciiirent laryngeal nel^es"; and, in ' tKe th orax, it . lies 
in the interspace between the pfeurse, having the pneumogastric nerv e o p f flch side 

The AiyAf Bxavalvm^ wider, shorter, and more horusontal in direction than the 
lefb^ is about an inch in length, and enter s the rig ht lung, opposite the fotirth dorsal 
The vena azygos ayches over ItTfr^behind ; and the right puTmonaiy 
artery lies below, and then in front of it. 

The Left Rronchns is smaller,, more oblique, and longer than the right, being 
nearly two inches in length. It the root of the left lung, opposite the fifth 

dpisaLysrifibra, about an inch lowetME!Sn*fK§^‘f 5 pif^^ It crosses, in front of 

ttie.JB8ftPbagH S. thp de scending a orta ; ^ .w.Ti 

of the ac^ita, and '.Has the left pulmonary orterjTj^g atj^r^ above, and then in front 
If" a trauaverae section is fiiad^'SSfbssThe tracbea, aTsIiort distance above its 
point of bifurc&ition, and a bird’s-eye view takm of its interior (fig. 400), the septum 
placed at the bottom of the trachea and separating the two bironchi wUl be seen to 
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occupy the left of ttie median line, as was first shown by Mr. Coodall, of Dublin, so 
fhftf. any solid body dropping into the trachea would naturally be directed towards 


399. — ^Front View of Cartilages of Larynx : the Trachea and Bronchi. 




the right bronchus, and this tendency is undoubtedly aided by the Iwge size of this 
tube as compared with its fellow. This fact serves to explain why a foreign substance 
in the trachea generally falls into the right bronchus. 


ZZ 
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The trachea in composed of imperfect cartilaginous rings, fibrous membrane^ mns^ 
cular fibres, longitudinal yellow elastic fibres, mucous membrane, and glands. 

The Cartilages vary from sixteen to twenty in number : each forms an imperfect 
ring, which surrounds about two-thirds of the cylinder of the trachea, bei?^ imperfect 
behind, wheie the tube is completed by fibrous membrane. * The cartilages are placed 
horizontally above each other, separated by narrow membranous intervals. They 
measure ateut two lines in depth, and half a line in thickness. Their outer surfaces 
are flattened, but internally they are convex, from being thicker in the middle than at 
the margins. The cartilages are inclosed in an elastic fibious membrane, which forms a 
double layer ; one layer, the thicker of the two, passing over the outer surface of the 
ring, the other over the inner surface : at the upper and lower margins of the carti- 
lages these two layers blend together to form a single membrane which connects the 
rings one with another. They are thus, as it were, imbedded in the membrane. In 
the space behind, between the extremities of the rings, the membrane forms a single 
distinct layer. Tl'e peculiar cartilages are the first and the last. 

The first cartilnge is brofider than the lest, and sometimes divided at one end ; it 
is connected by fibrous membrane with the lower border of the cricoid cartilage, with 
which, or with the succeeding cartilage, it is sometimes blended. 

The last cartilage is thick and broad in the middle, in consequence of its lower 
border being prolonged into a triangular hook-shaped process, which curves down- 
wards and backwards between the two bronchi. It terminates on each side in an 
imperfect ring, which encloses the commencement of the bronchi. The cartilage 
above the last is somewhat broader than the rest at its centre. Two or more of the 
cartilages often uni t^ partially or completely, and are sometimes bifurcated at their 
extremities. They are highly elastic, and seldom ossify, even in advanced life. In 
the right bronchus the cartilages vary in number from six to eight ; in the left, from 
nine to twelve. They ar*e shorter and narrower than those of the trachea. 

The Muscular Fibres are disposed in two layers, longitudinal and transverse. 
The longitudinal fibres are the most external, and arise by minute tendons from the 
inner surfaces of the ends of the tracheal cartilages, and from the fibrous membrane. 

The transverse fibres (Trachealis muscle, Todd and Bowman), the most internal, 
form a thin layer, which extends transversely between the ends of the cartilages and 
the intervals between them at the posterior*^ part of the trachea. The muscular 
fibres are of the unstriped variety. 

The elastic fibres form a complete lining to the entire cylinder of the trachea, 
beneath the mucous membrane : they are most a'bundant at the posterior part of the 
tube between the extremities of the rings, where they are collected into distinct longi- 
tudinal bundles, and are especially numerous about the bifurcation of the trachea. 
They may bo traced downwards as a continuous ihembrane to the ultimate ramificii- 
tions of the bronchial tubes. 

The Mucous Merabrane contains a large amount of lymphoid tissue. It presents 
a well-marked basement membrane, supporting several layers of epithelial cells, the 
superficial layer being columnar ciliated. It is continuous above with that of the 
larynx, and below with that of the lungs. 

The Tracheal Glands are found in great abundance at the posterior part of the 
trachea. They are small, flat^ned, ovoid bodies, placed upon the outer surface of 
the fibrous layer, each furnished with an excretory duct, which pierces the fibrous 
and muscular layers, and operte on the surface of the mucous membrane. Some 
glS.nds of smaller size are also found at the sides of the trachea, b ^w ^een the layers of 
fibrous tissue connecting the rings, dnd others immediately beneJH^the mucous coat. 
The secretion from these glands serves to lubHcate the inner surface of the trachea. 

Vessels and IVerv ^, — The trachea is supplied with blood by the i^erior t hyr oid 
artei^j^, The veins termihate in the thyroid venous plexus. The nervessSce derived 
from the pneumogastric and its recurrent branches, and from the qrmpathetic. 

Surgical Analymy. — ^The air-passage may be opened in three different situations : through 
ths/^ioo- thyroid membrane {lari^ngotomy)^ through the cricoid cartilage and upper ring of 
th^^tiriudiea {largngo^racheotomy)^ or through the trachea below the isthmus of thyroid 
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glaud The student should^ thereforei carefully consider the relative anatomy 

of the air-tube ip each of these situations. 

Beneath the integument of the laryn^o-tracheal region^ on either aide of the median line, 
are the two anterior jugular veins. Their size and pibsition vary ; there is nearly always one, 
and frequentlv two } at the lower part of the neck they diverge, passing beneath the 8terno- 
mastoid muscles, and are fi^uently connected by a transverse communicating branch. These 
veins should, if possible, always be avoided in any operation on tlie larynx or trachea. If cut 
through, considerable hsemorrhage occurs. , 

Beneath the cervical fascia are the Sterno-hyoid and Sterno-thyroid muscles, the con- 
tiguous edges of the former being near the median line ; and beneath these muscles the 
following parts are met with, from above downwards : the thyroid cartilage, the crico-thyroid 
membrane, the cricoid cartilage, and the tracdiea, crossed by the istlimus of the thyroid 
gland. 

The crico-thyroid space is very superficial, and may be easily felt beneath the skin as a 
depression, about an inch below the pornum Adami ; it is crossed transversely by a small 
artery, the crico-thyroid, the division of which is seldom accompanied by any troublesome 
hfiBUJorrhage. 

The isthmlis of the thyroid gland usually crosses the second and third rings of the trachea ; 
above it is found a large transverse communicating branch between the superior tiiyroid 
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veins, and the isthmus is covered by a venous plexus, formed between the thyroid veins of 
opposite sides. On the sides of the thyroid gland, and below it, the veins converge to a single 
median vessel, or to two trunks which descend along the median line of tlie front of the 
trachea, to open into the innominate veins by valved orifices. In the infant the thymus 
gland ascendB a variable distance along the front of the 'trachea: and the innominate 
artery crosses the tube obliquely at the root of the neck, from left to right. The a^eria 
thyroidea ima, when that vessel exists, passes from below Upwards, along the front of the 
trachea. The upper part of the trachea lies comparatively superficial ; but the lower part 
passes obliquely downwards and backwards, so as to be deeply placed between the converging 
JSterno-mastoid musclqs. In the child the trachea is smaller, more deeply placed, and more 
movable than in the li^lt. In fat or short-necked people, or in those in whom the muscles 
of the neck are prominently developed, the tjiochea is more deeply placed than in the opposite 
conditions. 

From these observations it must be evident that laryngotomy is anatomically the most 
simple operation, can most readily be performed^ and should always be preferred, when 
particular circumstances do not render the operation of tracheotomy absolutely necessary. 
The operation is performed thus : The head being thrown back and steadied by an assistant, 
the finger is passed over the front of the neck, and the crico-thyi^id depress^n felt for. A 
vertical incision is then made through the skin, in the middle line over this spot, and the 
crico-thyroid membrane is divided to a sufficient extent to allow of the introluotion of a 
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large curved tube. I'h© crico-thyroid artery is the only vessel of importance crossing this 
space. If it should be of large size, its division might produce troublesome hcemorrhage. 

Lai'yngo-traclieototny^ anatomically considered, is more dangerous than tracheotomy, on 
account of the small interspace between the cricoid cartilage and the isthmus of the thyroid 
gland ; the communicating branches between the superior thyroid veins, which cover this 
spot, can hardly fail to be divided ; and the greatest care vnll not, in some cases, prevent the 
division of part of the thyroid isthmus. If either of these structurA is divided, the haemor- 
rhage may ue considerable. 

Tracheotomy below the isthmus of the thyroid gland is performed thus : The head being 
thrown back and steadied by an assistant, an incision, an inch and a half or two inches in 
length, is made througli the skin, in the median line of the neck, fi*om a little below the 
cricoid cartilage, to the top of the sternum. The anterior jugular veins should be avoided 
hy keeping exactly in the median line ; the deep fascia should then be divided, and the 
contiguous iKirders of the Hterno-thyroiil muscles separated from each other. A quantity of 
loose areolar tissue, containing the inferior tiiyroid veins, must then be separated from the 
front of the trachea, Avith the handle of the scalpel ; and when the trachea is well exposed, 
it should be opened by inserting tlie knife into it, dividing two or tiiree of its rings from 
below upwards. It is a matter of the greatest importance to restrain, if possible, all hsemor- 
rhage before the tube is opened ; otherwise, blood may pass into the trachea, and suffocate the 
patient. 

The PleuruE. 

Eacli lung is irivest(ul, upon its external surface, by an exceedingly delicate 
sertrus membrane, the 2)lsuray wdiicli encloses the organ as far as its root, and is then 


402. — A Transverse Section of the l^horax, showing the relative Position of the Visctera, 

and the Reflections of the Pleurse. 
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reflect<?d upon the inner surface of the thomk. The portion of the serous membrane 
investing the surface of the lung is called the pleura jyuhncmaXiB (visceral layer of 
pleura), while that which lines the inner surface of the chest is called the plmra 
co9tali8 (parietal layer of pleura). The interspace or cavity between these two layers 
is called the ravity of the Each pleura is therefore a shut sac, one occu- 

pying the right, the other the left half of the thorax j and they are perfectly Separate, 
not tomnmnicating with each other. The two pleurae do not meet in the middle line 
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of the chesty excepting at one point in front ; an interspace being left between 
them, which contains all the viscera of the thorax excepting the lungs : this is the 

Eejlections of tlie Pleura (fig. 402). — Commencing at the sternum, the pleura 
passes outwards, covers the costal cartilages, the inner surface of the fibs and Inter- 
costal muscles, and at the back part of the tlionix passes over the thoracic ganglia 
and their branches, and is reflected upon the sides of the bodies of the vertebrae, 
where it is separated by a narrow interspace from the opposite pleura, the posterior 
mediastinum. From the vertebml column the pleura passes to the side of the peri- 
cardium, which it covers to a slight extent : it then covers the back part of the root 
of the lung, from the Jower border of which a triangular fold descends vertically by 
the side of the posterior mediastinum to the Diaphragm. This fold is the broad 
ligament of the lung, the ligamentnm latum pnlmo ids ^ and serves to retain the lower 
part of that organ in position. From the root^ the pleura may be traced over the 
convex surface of the lung, the summit and base, and hlso over the sides of the 
fissures between the lobes. It covers its anterior suifa(*.e and the front j)art of its 
root, and is reflected upon the side of the j;)ericardium to the inner surface of the 
sternum. BeloWy it covers the under surface of tlio Diaphragm. Ahove^ its apex 
projects, in the form of a cul-de-sac^ through the suj)erior opening of the thorax 
into the neck, extending about an inch above the margin of the first rib, and receives 
the summit of the corresponding lung; tliis sac is strengthened, according to Dr. 
Sibson, by a domo-like expansion of fascia, derived from the lower part of the Scaleni 
muscles. 

A little above the middle of .the sternum, the contiguous surfaces of the two 
pleuvsB are sometimes in contact for a slight extent ; but above and below this point, 
the interval left between them forms the anterior mediastinum. 

The inner surface of the pleura is smooth, polished, and moistened by a serous 
fluid ; its outer surface is intimately adherent to the surface of the lung, and to the 
pulmonary vessels as they emerge from the pericardium ; it is also adherent to the 
upper surface of the Diaphragm : throughout the rest of its extent it is somewhat 
thicker, and may be separated from the adjacent parts with extreme facility. 

The right pleural sac is shorter, wider, and reaches higher in the neck than the left. 

Vessels and Nerves . — The arteries of the pleura are derived fiom the intercostal, 
tlie internal mammary, the musculo-phrenic, thymic, pericardiac, and bronchial. 
The veins correspond to the arteries. The lymphatics are very ni^merous, Tbe 
nerves are derived from the phreniS and sympathetic (Luschka). Kblliker states 
that nerves accompany the ramification of the bronchial arteries •in the pleura 
pulmonalis. 

Mediastinum. 

The mediastinum is the space left in the median line of the chest by the non- 
approximation of the two pleuiie. It extends from the sternum in front to the s})iiie 
behind, and contains all the ^viscera in the thorax excepting the lungs. The modi 
astinum is subdivided, for convenience of description, into the anterior, middle, and 
posterior. 

The anterior mediastinum is bounded in front by the sternum, on each side by 
the pleura, and behind by the periciirdium. Owing to the oblique position of the 
heart towards the left side, this space is not parallel v^ith the sternum, but dii*ected 
obliquely from above downwards, and to the left of the median line ; it is broad 
below, narrow above, very narrow opposite the sdbond piece of the sternum, the con- 
tiguous surfaces of the two pleurae being occasionally united over a small space. 
The anterior mediastinum contains the origins of the Steniojiyoid and Sterno- 
thyroid muscles, the Triangularis sterni, the internal mamniAry vessels of the left side, 
the remains of the thymus gland, and a quantity of loose areolar tissue, in which 
some lymphatic vessels are found ascending from the convex surface of the Uver. 

The middle mediastimum is the broadest part of the interpleural space. It con- 
tains the heart, enclosed in the j^ricardium, the ascending aorta, the superior vena 



710 ORGANS OF VOICE AND RESPIRATION. 

cava, the hifdrcation of the trachea, the pulmonary arterien and veina, and the 
phrenic nerves. 

The posterior mediastinum is an irregular triangular space, running parallel with 
the vertebral column ; it is bounded in front by tlie pericardium and roots of the 
lungs, behind by the vertebral column, and on either side by the pleura. It contains 

403. — The Posterior Mediastliinin. 



the descending aorta, the greater and lesser %izygos veins and left superior intercostal 
vein, the pneumogaAtric and splanchnic nerves, the oesophagus, thoracic duct, and 
some lymphatic glands. * 

The Lungs. 

i' 

The Lungs are the essential organs of respiration ; they are two in nmnber, 
placed one in each of the lateral cavities of the chest, separated fi-om each other by 
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th^ heart aiid bthei* contents of the mediostiniini. Each lung is conical in shape, 
and presents for examination an apex, a base, two borders, and two suifaces (soe 
fig- 4P4)- • 

The apex forms a tapering cone which extends into the root of the neck, about 
an inch to an inch and a half above the level of the fii'st rib. 

The hose is bimd, concave, and rests upon the convex surface of the Diaphragm ; 
its circumference is thin, and fits into the space between the lower ribs and the costal 
attachment of the Diaphragm, extending lower down externally and behind than in 
front. 

The external or thoracic surface is smooth, convex, of considerable extent, and 
corresponds to the form* of the cavity of the chest, being deeper behind than in front. 

The innisr surface is concave. It presents, in front, a depression corresponding 
to the convex surface of the pericardium, and behind, a deep fissure (the hilum 
pulmonis), which gives attachment to the root of the lung. 

The posterior border is rounded and broad, and is received in the deep concavity 
on either side of the spinal column. It is much longer than the anterior border, and 
projects below between the ribs and the Diaphragm. 

The anterior border is thin and sharp, and overlaps the front of the pericardium. 

The anterior border of the right lung corresponds to the median l^e of the chest, 
from the junction of the first and second pieces of the sternum as low as the sixth 
costal cartilage. The anterior border of the left lung lies in the mid-line only as low 
as the fourth costal cartilage; below this it presents a V'Shaped notch, formed at the 
expense of the left lung, in which the perictirdium is exposed. The two lungs are 
tlierefore in contact in the middle line, the pleura only being interposed, between 
the levels of the second and fourth costal cartilages. 

Each l^ung is divided into two lol>es, an upper and lower, by a long and deep 
fissure, which extends from the upper part of the posterior border of^ the organ, 
about three inches from its apex, downwards and forwards to the lower part of its 
anterior border. This fissure penetrates nearly to the root. In the right lung the 
up{>er lobe is partially divided by a second and shorter fissure, which extends from 
the middle of the preceding, forwards and upwards, to the anterior margin of the 
organ, marking off a small triangulai* portion, the middle lobe. 

The right lung is the larger and heavier ; it is broader than the left, owing 
to the inclination of the heart to the left side ; it is also shorter by an inch, in con- 
sequence of the Diaphragm rising higher on the right side to accommodate the liver. 
The right lung has three lobes. • 

.The left lung is smaller, narrower, and longer thaji the right, And has only two 
lobes. ^ 

A little above the middle of the inner surface of each lung, and nearer its pos- 
terior than its anterior border, is its root, by which the lung is connected to the 
heart and the trachea. The root is formed by the bronchial tube, the pulmonary 
arter y, th e pulmonary veins, tlie hronchial arteries and veins, the pulmonary plexus 
of nerves, lympha tT^7^ roj:ichial glands, and ^eolar tissue, all of which are enclosed 
by a'reflectioh of^ the pleura. The r oot of the right lu ng lies be hind the superior 
vena cava and asc ending pQ rtion^^h glai;ch of t he^rta. and b elo w the vena jagygog. 
Tliat of the l eft lung passe s beneath^ arch of the aoi^ta, and in frQiit oLld^ 
scending aorta ; the p hrenic ner ve and the a nterior pulmonary plexus lie in front of 
each, and the pn eumogaatric and poste ri or pu lmbnaiS^ plexus behind 

The chief structures composing the root of each lung are arranged in a similar 
manner from tefore backwards on both sideA, viz. : the pulmonary veins most 
anterior; the'^puTmonary arterJrTirthe* middle |~and the bron chus, iggiej^er with" the 
lironchial vessels, behind, from above downwards, on the Wq aides , their arrange- 
ment differs, thus : ^ * 

On the right sid e their position is — bronch ixs, p ulmonary a rtery^ p ulmon ary * 
veinsj but on the left side their position is — pulmonai^^artery, b roiy hu^ piidmonary 
veins ; which is '^counted^Tor by the bronchus being placed on a low^leveTon the 
left than on the right side, in order that it may }>ass under the arch of the aorta. 
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The weight of both lungs together is about forty-two ounces, the right lung being 
two ounces heavier than the left ; but much variation is met with according to the 
amount of blood or serous fluid they* may contain. The lungs are heavier in the 
male than in the female, their proportion to the body being, in the former, as i to 37, 
in ttie latter as i to 43. The specific gravity of the lung-tissue varies from 345 to 
746, water being 1,000, 

The size of the lungs varies much according to their degree of inflation, so that 
no accurate measurements can be given. When fully inflated the total capacity for 
air at a temperature of 60®, in an adult male of mean height (about five foot, seven 
inches), is believed to be on the average 282 cubic inches. The amount which can 
be expelled by the most forcible expiration after an extreme inspiration is, according 
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to Hutchinson, 225 cubic inches. This quantity is called by ISutchinson the ‘ vital 
capacity of the lungs.' The quantity of air contained in the lungs after the most 
forcibla expiration would be, therefore, 5 7 cubic inches. This is termed * residual * 
air. 

The amount of air which ca?i be expelled by an extreme expiration after a forced 
inspiration varies according to the height of the individual ; increasing at a uniform 
rate of eight cubic inches for every additional inch in height above five feet.* 

The colour of the lungs at birth is a pinfish white ; in adult life, a dark slate^ 
colour, mottled in patches ; and as age advances, this mottling assumes a black 
colour. The colouring matter consists of granules of a carbonaceous substance 
^deposited in the areolar tissue near the surface of the organ. It increases in quan- 
tity as age advances, and is more abundant in males than in females. The posterior 
border of the lung is usually darker than the anterior. The surface of the lung is 
* Cydop^sdia of Anatomy and Physiology, vol. iv. p. 1072. 
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smooth, shining, and marked out into numerous polyhedral spaces, indicating the 
lobules of the organ : the area of each of these spaces is crossed by numerous lighter 
lines. • 

The 8 uhstance of the lung is of a light, porous, spongy texture \ it floats in water, 
and crepitates when handled, owing to the pi^esence jpf air in the tissue ; it is t^so 
highly elastic ; hence the collapsed state of these organs when they are removed from 
the closed cavity of the thorax. 

Structure . — The lungs ai'e composed of an external serous coat, a subseroiis 
areolar tissue, and the pulmonary substance or parenchyma. 

The serous coat is derived from the pleura ; it is tliin, transparent, and invests 
the entire organ as far as the root. 

The subserous areolar tissue contains a large proportion of elastic fibres; it 
invests the entire surface of the lung, and extends inwards between the lobules. 

The parenchyma is composed of lobules, which, although closely connected 
together by an interlobular areolar tissue, are quite distinct from one another, and 
are easily separable in the fcetus. The lobules vary in size ; those on the surface 
are large, of pyramidal form, the base turned towards the surface ; those in the 
interior smaller, and of various forms. Each lobule is composed of one of the rami- 
fications of the bronchial tube and its terminal air-cells, and of the ramifications of 
the pulinonaiy and bronchial vessels, lymphatics and nerves ; all of these structures 
being connected together by areolar fibrous tissue. 

The hro 7 ichu 8 j upon entering the substance of the lung, divides and subdivides 
dichotomously throughout the entire organ. Sometimes thiee brandies arista 
together, and occasionally small lateral branches are given off from the sides of a 
main trunk. Each of the smaller subdivisions ©f the bronchi enters a pulmonary 
lobule (lobular bronchial tube), and, again subdividing, ultimately terminates in the 
intercellular passages and air-cells of which the lobule is composed. Within the 
lungs the bronchial tubes are circular, not flattened, and their constituent elements 
present the following peculiaiities of structure. 

The cartilages are not imperfect rings, but consist of thin laminse, of varied form 
and size, scattered irregularly along the sides of the tube, being most distinct at the 
points of division of the bronchi. They may be traced into tubes, the diameter of 
which is only one-fourth of a line. Beyond this point the tubes are wholly mem- 
branous. The fibrous coat and the longitudinal elastic fibres are continued into the 
smallest ramifications of the bronchi. The muscular coat is disposed in the form of 
a continuous layer of annular fibre©, which may be traced upon the smallest bronchial 
tubes : they consist of the unstriped variety of muscular fibre. The mucous mem- 
bmne lines the bionchi and its ramifications throughout, and is covered with 
columnar ciliated epithelium. • * 

According to the observations of Mr. Rainey,* the lobular bronchial tubes, on 
entering the substance of the lobules, divide and subdivide from four to nine times, 
according to the size of the lobule, continuing to diminish in size until they attain a 
diameter of to of an inch. They then become changed in structure, losing 
their cylindrical form, and ’are continued onwards as irregular passages (intercellular 
passages, Rainey — air-sac^s, Waters), through the substance of the lobule, their sides 
and extremities being closely covered by numeix)us saccular dilatations, the air-cells. 
This arrangement i*esembles most closely the naked-eye appearances observed in the 
reticulated structure of the lung of the torfoise and*other Roptilia. Opinions have 
differed as to the existence of communications or anastomoses between the inter- 
cellular passages, or air-sacs. According to Dr.#Waters,t these air-sacs, as he terms 
them, are arranged in groups, or * lobalettes,* of five or six, which spring from the 
terminal dilatation of a single bronchial tube, but have no other communication 
with each other, or with neighbouring lobulettes, than that 4 ^hich is afforded by 
their common connection with the bronchial tubes. 

The air-ceUs^ or alveoli (Waters), are small, polyhedral* alveolar recesses, 

* Medico^ Chirurgical Trofosactiom^ vol. xxviii. 1845. 
t The Anidomy of the Human Lung ^ i860, pp. 136-150. 
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Boparatcd from each other by thin septa., and communicating freely with the inter- 
cellular passages or air-sacs. They are well seen on the surface of the lung, and 
vary from to 7’0th of an inch in diameter; being largest on the surface, at the 

thin borders, and at the apex, and smallest in the interior. 

At the termination of the bronchial tubes, in the intercellular passages, their 
constituent elements become changed : their walls are formed by an interlacing of 
the longitudinal elastic bundles with fibrous tissue; the xnuacular fibi*es disappear, 
and the mucous membrane becomes thin and delicate, and lined wdtb a layer of 
squamous epithelium. The latter membrane lines the air-cells, and forms by its 
reduplications the septa intervening between them. 

The Pulmonary Artery conveys tlie venous blood to the lungs : it divides into 
branches which accompany the bronchial tubes, and terminates in a dense capillary 
network, upon the walls of the intercellular passages and air-cells. From this net- 
work the radicles of the pulmonary veins arise ; coalescing into large branches, they 
accompany the arteries, and return the blood, purified* by its passage through the 
capillaries, to the left auricle of the heart. In the lung, the branches of the 
pulmonary artery are usually above and in front of a bronchial tube, the vein below. 

The Pulmonary Capillariefi form plexuses which lie immediately beneath the 
mucous membrane, on the walls and septa of the air-cells, and upon the walls of the 
intercellular passages. In the septa between the cells the capillary netwoi'k forms 
a single layer. Tlie capillaries form a very minute network, the meshes of wliich 
are smaller than the vessels themselves; ^ their walls are also exceedingly tJiin. The 
vessels of neighbouring lobules are distinct from each other, and do not anastomose^ 
and, according to Dr. Waters, those of the separate groups of intercellular passages, 
or air-sacs (which groups he denominates lobulfettes), are also independent ; so that 
in the septa between two adjoining lobulettes there would be a double layer of 
Cfipillaries, one layer belonging to each of the adjacent air-sacs, or intercellular p*\s- 
sages. If this is really the arrangement of the vessels, it would follow that, in the 
septa between the air-cells (or alveoli), the blood in the capillaries would be exposed 
on all sides to the action of the air, since it is circulating in a single layer of vessels, 
wdiich is in contact with the membrane of the air- passages on lx)th sides ; but that, 
in the septa between the intercellular pas*sages (or air-sacs) tlie blood in the double 
layer of capillaries will be in contact with the air on one side only. 

The Bronchial Arteries supply blood for the nutrition of tbe lung : they are 
derived from the thoracic aorta, an<l, accompanying the bronchial tubes, are dis- 
tributed to the bronchial glands, And upon the walls of the larger bronchial tubes 
and pulmonary vessels, and terminate in the deep branchial veirng. Othei*s are dis- 
tributed in tlie interlobular areolar tissue, jind teiminate partly in the deep, partly 
in the superficial, bronchial veilis. Lastly, some ramify upon tlie walls of the 
smallest bronchial tubes, and terminate in the pulmonary veins. 

The Superficial and Deep Bronchial Veins unite at the root of the lung, and 
terminate on the right side in the vena ivzygos ; on the left side, in the suiierior 
intercostal vein. 

According to Dr, Waters, the bronchial veins do not exist within the proper 
substance of the lung, but commence at or near the root of the lung, by bt'^ches wljich 
lie on the large bronchial tubes. He also denies that the bronchial arteries cqpti'ibute 
to the formation of the pulmonary capillaiy plexus, believing that the communiwir 
tion between the bronchial and pulmonary system V)f vessels takes place in the pul- 
monary veins. If this view be correct, almbst the whole of the blood carried by the 
bronchial arteries must be returned to the heflrt by the pulmonary veins, and thus 
the great mass of pure, or arterial, Blood which is carried by the pulmonary veins 
would be adulterated by a small quantity of carbonised or venous blood which has 
passed through the bronchial circulation. • * 

The Lymphatics consist of a superficial and deep set ; they terminate at the root 
of the lung, in the bronchial glands. - 

meshes are only 0 002'" to 0*008'" in width, while the vessels are 0*003"' to 0*005'", 
Kolhker, Human Microscopic Anatomy, 
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Nerves . — The Kings are supplied from the anterior and posterior pulmonary 
plexuses, formed chiefly by branches from the sympathetic and pneiimogastric. The 
fllaments from these plexuses accompany the bronchial tubes, upon which they ai e 
lost. Small ganglia are found upon these nerves. 


Thyroid Gland. 

The thyroid gland bears much resemblance in structure to other glandular 
organs, and is usually classified together with the thymus, suprarenal capsules, and 
spleen, under the head of Juctless glands^ since it has no excretory duct. Its func- 
tion is unknown, but, from its situation in connection with the trachea and larynx, 
the thyroid body is usually described with those organs, although it takes no part in 
the function of respiration. It is situated at the upper part of the trachea, and con- 
sists of two lateral lobes, pldced one on each side of that tube, and connected together 
by a narrow transverse portion, the isthmus. 

Its anterior surface is convex, and covered by the Sterno-hyoid, Stemo-thyroid, 
and Omo-hyoid muscles. 

Its lateral surfaces^ also convex, lie in 
contiu^t with the sheath of the common 
carotid artery. 

Its jmsterior surface, is concave, and 
.embraces the trachea and larynx. The 
}>ostorior borders of the gland extend as 
far back as the lower part of the pharynx. 

The thyroid is of a brownish -red colour. 

Its weight varies from one to two ounces. 

It is larger in females than in males, and 
becomes slightly increased in size during 
menstruation. It occasionally becomes 
enormously hypertrophied, constituting the 
disease called broiichocele, or goitre. Each 
lolje is somewhat conical in shape, about 
two inches in length, and three-quartei'S 
of an inch to an inch and a quarter in 
breadth, the right lobe being the larger of 
the two. a « 

The isthmus connects the lower thiijl 
of the two lateral lobes ; it measures about 
half an inch in breadth, and the same in 
depth, and usually covers the second and third rings of the trachea. Its situation 
presents, however, many variations, a point of impoi’tance in the operation of trache- 
otomy. Sometimes the isthmus is altogether wanting. 

A thii*d lobe, of conical shape, called the pyramid^ occasionally arises from the 
left side of tlie upper part of tlie isthmus, or from the left lobe, and ascends as high 
as the hyoid bone. It is oocasiQnally quite detached, or divided into two parts, or 
altogether wanting. 

A few muscular bands are dbcasionally found attached, above, to the body of 
the hyoid bone, and below to the isthmus of the gland, or its pyramidal process. 
These form a muscle, which was n^med by Sfiminerring the Levator glandules 
thyroidece, “ 

Structure . — The t^jyroid consists of a connective-tissue capsule, from the internal 
surface of which are given off septa, which subdivide the organ into lobes and lobules, 
end in which ramify the blood-vessels and lymphatics. Each lobule consists qf a 
numbeor of vesicleg enclosed in a vascular connective tissue, derived from the inter- 
lot>ular structure, by means of which they are packed together into lobules, the 
^aggregation of which form the lobes of the gland. 


406. — Two Robulef« from the Thyroid of 
an Infant. 



a Small glandular veBlolea with their coll^. b. The 
same with ioeipient colloid inctamorphoBiR, morn 
strongly marked at c. d. Coarse lymph-oiiniih. 
c. rndioles of the same. /. An efferent vessel 
of considerable size^ 
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According to Dr. Baber, who has i-ecently published some important observations 
on the minute structure of the thyroid,* the vesicles, of the thyroid of the adult 
animal are generally closed cavities ; but in §ome young animals {e.g. young dogs) 
the vesicles are more or less tubular and branched. This appearance he supposes to 
be due to the mode of growth of the gland, and merely indicating that an increase 
in the number of vesicles is taking place. Each vesicle is lined by a single layer 
of epithelium, the cells of which, though differing somewhat in shape in different 
animals, have always a tendency to assume a columnar form. Between the epithelial 
cells exists a delicate reticulum. The vesicles are of various sizes and shapes, and 
contain as a normal product a viscid, homogeneous, semi-fluid, slightly yellowish 
material, which frequently contains blood ; the red corpuscles of which ai"e found in 
it in various stages of disintegration and decolourisation, the yellow tinge being 
probably due to the hasmoglobin, which is thus set free from the coloured corpuscles. 
Baber has also described in the thyroid gland of the dog hurge round colls (‘paren- 
chymatous cells ’), each provided with a single oval-shaped nucleus, which migi-ate 
into the interior of the gland- vesicles. 

407. — Minute Structure of Thyroid. From a Transverse Section of the Thyroid of a Dog, 
(Semi-diagrnmiuatic.) From Dr. Baber’s paper, P/iiloaophical Transactions of the 
Jtogal Society, vol. clxvi. pt. ii. p, 557. 



A. Liirnen of an artery, seen In transverse section. «. Cross section of a large lymiihatic vessel t1i»t surronnd.t It, 
flllod v-lth a granular material, c. Contents of tlie vesicles, which present a siniilar appearance to n, p, Walig of 
gland'Vesicles, the epithelial cells of which arc flattened by Uie action of reagents. 

The capillary blood-vessels forai a dense plexus in the connective tiasne around 
the vesicles, between the epithelium of the vesicles and the endothelium of the lymph- 
spaces, which latter surround a greater or smaller part of the circtimference of the 
vesicle. These lymph-spaces empty themselves into lymphatic vessels, whiclt run in 
the interlobular connective tissue, not uncommonly surrounding the arteries which 
they accompany, and communicate with a network in the capsule of the gland. 
Baber has found in the lymphatics of the^ thyroid a viscid material which is 
morphologically identical with the nopmal constituent of the vesicle. 

From this it follows that one of the functions of the thyroid is the destruction of 
the coloured corpuscles in the vesicles, and their removal and final discharge into the 
general circulation by the lymphatics. 

*VeB 8 el 8 and Nerves . — ^The orlcries supplying the thyroid are the superior and 

• ‘ Researches on the Minute Structure of the Thyroid Oland,’ vKil, Trane, Part iii„ 
1881. 
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inferior thyroid, and sometimes an additional branch (thyroidea media, or ima) from 
the arteria irmominat^i, or the arch of the aorta, which ascends upon the front of the 
trachea. The ai*teries are remarkable^ for their large size and fi-equenfc anastomoses. 
The veins form a plexus on the surface of the gland, and on the front of the trachea, 
from which arise the superior, middle, and inferior thyroid veins ; the two former 
teiminating in the internal jugular, the latter in the vena innominata. The lymphatics 
are numerous, of large size, and terminate in the thoracic and right lymphatic ducts.* 
They are thus described by Frey : — ‘The whole envelope of the organ is covered by 
knotted trunks, which take their origin from a network of very complicated canals, 
situated in a deeper layer of the former. This latter network is formed around the 
secondary lobules of the gland by the reticular intercommunications of these canals 
(fig. 406,/). From the peripheral network formed of canals burrowing through the 
connective tissue of the capsule, lateml ramifications are given off which penetrate 
inU) the interior, and gradually enclose the primary lobes in complete rings, or more 
or less perfecdi arches (c/, d): From these a few fine terminal passages with blind 
ends (e) are seen sinking in between the different vesicles. The nerves are derived 
from the pneumogastric,* and from the middle and inferior cervical ganglia of the 
sympathetic. 

Chmdcal Composition , — The thyroid gland consists of albumen, traces of gelatine, 
stcariric, oleine, extractive matter, alkaline and earthy salts, and water. The salts 
ai*e (Iiloride of sodium, alkaline sulphates, phosphate of potash, lime, magnesia, and a 
trace of oxide of iron. 


Thymus Gland. 

I 

The thymus gland presents much resemblance in structiue to other glandular 
organs, and is another of the organs denomimited dnetkss (jlaxids. 

The thymus gland is a temporary organ, attaining its full size at the end of the 


408. 



.tipper portion of tlir thymus of n foctul pig of 2'' in length, showing the bud-like lobuU and glandular elements, 
a Cells of the thymus, mostly from a iimn. a, Pau^e nuclei, b. Small colls, c. Liirgcr. </. Larger, with oil-glohulos, 
from the ox. «,/. Cells completely ftlled with fat, at/ without a nuolous. h, Oohoentrio bodies, g. An ouoapsu- 
lated nucleated coll. A. A oomposite structure of a similar nutiAre. 

second year, when it ceases to grow, and gradually dwindles, until at puberty it has 
almost disappeared. If examined whem its growth is most active, it will be found 
to^ consist of two |ateral lobes placed in close contact along the middle line, situated 

* h’roy denies th^t the vagus supplies any of these nerves, deriving them entirely from the 
sympathetic. 
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partly in the anterior mediastinum, partly in the neck, and extending from the 
fourth costal cartilage upwards, as high as the lower border of the thyroid gland. 
It is covered by the sternum, and by the oiigins of the Sterno-hyoid and Sterno- 
thyroid muscles. In the mediastinum it rests upon the pericardium, being separated 
from the arcih of the aorta and great vessels by the thoracic fascia. In the neck 
it lies on the front and sides of the trachea, behind the Sterno-hyoid and Sterno- 
thyroid muscles. The two lobes generally differ in size ; they ai'e occjisionally united, 
so as to form a single mass ; and sometimes separated by an intermediate lobe. The 
thymus is of a pinkish-grey colour, soft, and lobulated on its surfaces. It is about 
two inches in length, one and a half in brejidth below, and about three or four lines 
in thickness. At birth it weighs about half an ounce. 

409. — Miniito Structure of Thymus Gland. Follicle of ijijecf ed tliymus from calf, four days 
old, slightly diagrammatic, magnified about 50 diameters. 'J'lie large vt^ssols are disposed in 
two rings, one of which surrounds the follicle, the other lies ^nst within tlie margin <d* the 
iin‘diilla. 



A ami IJ, Prom thyirius of camel, examined wi thout, addition of any roafruiut. Maffnifi<*d about 400 diamnter«. a. Lar^c 
colouj*le88 cell coutainiug small oval masses of Incmoglobiii. Similar colls are found in the lympli-glandi*, spleen, and 
medulla of bone. b. Coloured blood-corpuscle. a 

Structure . — 'Each lateral lobe is composed of nurfterous lobules, held together by 
delicate areolar tissue ; the entire gland being enclosed in an investing capsule of 
a similar but denser structure. The primary Idbules varj^ in size from a pin's head 
to a small pea, and are made up of a niftnber of small nodules or follicles, which are 
irregular in shape and are more or less fused together, especially towards the interior 
of the gland. According to Watney, each follicle consists df a medullary and cortical 
portion, which differ in many essential particulars from each other. The cortical 
portion is mainly composed of lymphoid cells, supported by a delicat^ reticulum. In 
addition to this reticulum, of which traces only are found in the medullary portion, 
there is also a network of finely branched cells, with coarse threads, which is cou- 
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tinuous with a similar network in the medullary portion. This network forms an 
adventitia to the blood-vessels. In the medullary portion there are but few lymphoid 
cells, but there are, especially towards the centre, granular cells and concentric cor- 
puscles. The granular cells are rounded or flask-shaped masses, attached (often by 
flbrillated extremities) to blood-vessels and to newly formed connective tissue. The 
concentric corpuscles are composed of a central mass, consisting of one or more 
granular cells, and of a capsule, which is formed of epithelioid cells, which are continuous 
with the branched cells forming the netwoi*k mentioned above. 

Each follicle is surrounded by a capillary plexus, fi*om which vessels pass into 
the interior, and radiate from the periphery towards the centre, and form a second 
zone just within the margin of the medullary portion^ In the centre of the medulla 
there are very few vessels, and they are of minute size. 

Dr. Watney has recently made the 'important observation that hsemoglobin is 
found in the thymus, either in cysts or in cells situated near to, or forming part of, 
the concentric corpuscles. « This hremoglobih varies from granules to masses exactly 
resembling coloured blood-corpuscles, oval in the bird, reptile, and fish ; circular in 
all mammals, except in the camel. I>r. Watney has also discovered, in the lymph 
issuing from the thymus, similar cells to those found in the gland, and, like them, 
<!ontaining hsemoglobin, either in the form of granules or masses. Fi*om these facts 
lie arrives at the physiological conclusion that the thymus is one source of the 
colouied blood-corpuscles. 

These points are illustrated by the accompanying drawing by Dr. Watney (fig. 409), 
for which I have to express my thanks to him. ^ 

Vessels and Nerves . — The arteries supplying the thymus are derived from the 
internal mammary, and from the superior and inferior thyroid. The veins terminate 
in the left vena innominata, and in the thyroid veins. The lymphatics are of large 
size, arise in the substance of the gland, and are siiid to terminate in the internal 
jugular vein. Sir A. Cooper believed that those vessels carried into the blood the 
secretion formed in the substance of the thymus. The nerves are exceedingly 
minute ; they are derived from the pneumogastric and sympatlietic. Branches, from 
the descendens noni and phrenic reach the investing capsule, but do not penetrate 
into the substance of the gland. 

Chemical Composition^ — The solid animal constituents of the thymus are albumen 
and fibrine in largo quantities, gelatine, and other animal matters. The salts arc? 
alkaline and earthy phosphates, with chloride of potassium. It contains about 80 
per cent, of water. < 
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410 - — V^‘rti(^ail Section of lvidn(‘y. 


The Kidneys.^ 

Definition and General Description. — :The kidneys are the two largest tubular 
glands of the body, and are intended for the secretion of urine. They are found 
at the back part of the abdomen, behind the peritoneum, situated in the lumbar 
regions; each kidney extending from the eleventh rib neaily to the crest of the 
ilium, but the right a little lower than the left, in consequeuice of tlie large space 
occupied by the liver. They are usually embedded in a considerable quantity of fat, 
which principally holds them in position, though they are also to some extent >sus ' 
tained by the large blood-vessels with which they are connected. 

Each kidney is about four inches in length, two in breadth, and one in thick- 
ness, the left being somewhat larger, tliough thinner, than the right. The weight 
of the kidney in the adult male vai’ies from oz. to 6 oz., in the ndult female from 

4 oz. to oz., the left being nearly always 
hejivier thftoi the right by about two drachms. 
The combined weight of the two kidneys in 
ju^oportion to the body is a.hout i to 240. 
The 1‘enal substance is of a dsvrk rod colour, 
and dense in texture ; but it is easily 
lacerable under mechanical force. 

lielationa. — Each kidney presents for ex- 
amination two surfaces, two borders, an 
upper and a lower extremity. 

The, anterior surface, is convex and en- 
tirely covered by peritoneum. It is in 
relation, bn the right side of tho body, with 
fbe Trnck jwirl bf tlfB lyj)e of the liver, 

the descending portion of the duodenum, and 
tho as^^ehduig colon ; and on the left, with 
the great end of tlie stomach, tlie lower end 
of the sple en, the tail of tho pancreas, and tho 
descending cplpu. 

Tlie posterior suijfacey flatter than the 
anterior, rests, upon tho corresponding crus 
of the diaphr^m in front of the eleventh 
and twelfth ribs, the anterior lamella o^the 
aponeurosis of the transversalis abdominis, 
which separate.** it from th® quadrat us lum- 
borum, and on the psoas magnus. 

The external border is (ionvex, and directed oiibwards and slightly forwards, to- 
wards the parietes of the abdomen. • 

The internal border.^ concave, is interi'upted at its central portion by a notch or 
fissure of about an inch in length, called th e hilum of the kidney. *This fissure opei^ 
into a hollow cavity called the sinns y and throiigl^^ pass the vesse ls^ (ureter), 
nerve s* and lymphatics of t he kidney envelope3~Tn fat and cellular tissue. Let the 

• This depcription is from tlie pen of my friend Mr. E. J. Spitta, late Demonstrator of 
Anatomy at St, George’s Hospital* 
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vessels, nerves, duct, and fat be removed so as to leave only the kidney proper ; the 
hilum will be seen opening into the sinus just as, in osteology, a fissure opens into a 
fos8<i. The relation of the hilum to the sinus will be understood by comparing figs, 
410, 41 1. In the former the hilum and sinus are seen in section, the hilum occupied 
by the commencement of the ureter proper, the sinus filled by the pelvis. In the 
latter figure the pelvis has been separated from the greater part of the sinus of the 
kidney, and partly lifted out of it. The restive posj^^ and ureter 

to each other is usually, although not always, as follows : — from above downwards — 
artery, vein, ureter; from before backwards — vein, artery, ureter. 

’ the ^pe.rihr directed slightly inwards as well as upwards, is thick 

and rounded 7 and embraced by the suprarenal capsj^lo. It ^T esponds on the left 
side with th^ upper, and OTVjblie with the lower border of thie eleventh rib. 

^ The inferior extremity^ diro<?ited a little outwards as well as downwards, is 
smaller than the superior and more flattened ; it extends nearly as low as the crest 
of the ilium. 

41 1. — Diagram of the Hilum, Sinus, and Pelvis of the Kidney. 



fT. Tho lillntn nit opon, leadliif? into (ft) Uio felnus*. c. The pelvis of the uretor ptirtly Foparnfod from 
tlie wnllBof tho siniip, and lifted out ; tho uretor is soon continuous with it, and etriergiiig from 
tde hilum below, d, e. The renal artery and vein passing through tho sinus. 


General Structure Tyn Kidney. — The structure of the kidney, as seen by 
tbei naked eye on making a section from its convex to its concave border, will Ito 
found to consist of two parts : the glandular portion, or kidney proper ^ and its excre- 
tory duct or ureter which latter will be described separately. 

The kidney proper presents two distinct jmrts : the outer or cortical 
surrounded by the capsule^ and the inner or medullary^ whicli latter is arranged in 
large conical masses called the pyramids of^Malpighi. 

The capsule is a fibrous coat formed of dense areolar tissue. It is thin and 
smooth, and easily rems^ved from the cortical structure, to which it is connected only 
by small blood-vessels and by numerous fine fibrous processes continuous with the 

• In this iectioh the first two portions of the duct are alone seen. These are usually 
called the calices and pelvis of the kidney \ but inasmuch as they are i-eally part of the m^er, 
tltoy will V>e described under that head. 
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connective tissue of the kidney. At the hilum it is reflec?ted inwards so as to line 
the sides of the sinus; and at the floor of tlmt cavity becomes continuous with the 
fibrous shoiitlis of the vessels and nerves, and with the cup-like commencements of 
the ureter above mentioned, Ciilled the ciilices. 

The cortical structure is of a reddish-brown colour, soft, granular, and easily 
lacerable. It is found everywhere immediately beneath the ctrpsulo, and is seen to 
extend itself in an arched form over each medullary pyramid. Tim part separating 
the aides of any two pyramids, through which tl\e ai’teries fuid nerves enter and the 
veins and lymphatics emerge from the kidney, is called a cortical colmnn, or column 
of (a, a', fig. 410); whilst that portion whi cl i stretches from one cortical 

(‘olumn to the next, and intervclies between the base of the pyramid and the capsule, 
which is marked by the dotted line, extending frcujii a to a' (fig. 410), is called a 
cortical archy the depth of which varies from a third to half an inch. The cortical 
structui^e is composed of convoluted and straight tubes willed tubuli uriniferi ; of 
blood-vessels, nerves, and lymphatics ; and also of numerous little red masses dis- 
seminated thi-oughout its substance, known as the Malpighian bodies. These bodies, 
with the interstitial tissue connecting them, will be desciibed under the head of the 
* Minute Structure of the Kidney.’ 

The medullary struclurCy as before said, is seen to consist of palish-red coloured 
striated conical masses, the Malphfhi\ thes number of which, varying 

from eight to eighteen, corresponds to the number of lobes of wliich tlie organ in the 
fmtal state is composed. The base of eatdi pyramid is surroumled by a cortical arch, 
and <lirected towards the circuinfiirenco of tins kidney ; the sides are contiguous with 
the cortical columns ; wliilst the apexy known the papllUt or 'oiamilla of the 
kidney, is covered by mucous membrane, and is scon projecting into one of the calices 
of the ureter. 

in addition to the arteries and veins and the ‘ looped tubes of llenle,’ heimfter 
to be described, each pyramid is composed of a hirge number of straight uriniferous 
iiihos passing from base to apex, and which, by r<^p(%itod inosculations at very aeute 
anghss, are reduced to .a coinparati V(»ly small inimbi*!’, aii<l terminate in o]>eu mouths 
oil the mucous surface of the mainilla. 

Minutk Structithk of tiik Kidnev. Undir this head the Maljiigliian bodies 
will ho first described ; then the course and structure of the tubuli ui iriiferi ; and 
lastly, the blood-vessels, nerves, lymphatics, and connective tissue or iniertiibular 
stroma. 

The Malpiyif ian bodies are small rounded masses avera^iii<^ -r A^^th of an inch in 
diameter, of a dee^p red colour, found only in the cortical struct uT*<?*of the kidney ; 
IjfM’ng scattered throughout the columns of Bertlni, hut r( 3 gularly disposed in double 
rows in the cortical arches. Eacdi of these little bodies is composed of two parts : a 
central glomerulus of vessels called a Malpiyhian Vaft^ and a membranous envelope, 
the Malpiyhmn cansulcy wliicli latter is a small pouch-like coi/vmencement of a urini- 
ferous tubule.* 

The Malpvjhian tufty or yascular glomerulus, consists of the ramifications of 
eintain small vessels tei’meil afferent ami oflerent renal}^ iho latter being usually 
smaller than the former. Each rerifd a,iferent in the cor tjcal js^iexiYQd from 

an interlobular^ ar^ry (fig. 413), bVit in the cortical it spiTOg^ from one of 

the arterife proprioe renales (^fig. 420). capsule, usually at a point 

Opposite to the commencing tubule (figs. 412, 4x3), it clividos in a radiating or tuft- 
like manner into several terminal branches, which ultimately inosculate so as to form 
a network of capillaries, from wliich the efferent arises {yly fig. 4^3). This latter 
vessel makes its egress from the capsule near to the point where the afferent enters ; 
and then, anastomosing with other efferents from other tufts, coniiributes to form a 
dense vct^ous plexus around th^ urinary tubes adjacent (shown at m in figi 4*3)' 

The Malpighian capsulcy which surrounds the glomerulus, is formed of homo- 

* In former editions of this work the Malpighian capsule was said to be found at the mle 
as Well as the comfueneement of a tubule (Gerlacli) ; only tlio latter position, however, is now 
recognised in the human subject. 
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geneous membrane, thicker here than at any other part of the tube. It is pierced at 
a point usually opposite the centre of the tubule, with which it is continuous, by the 
afferent and efferent I’enals, and is lined upon its inner surface by a delicate layer of 
flattened epithelial cells ; but as regards this layer, whether it is prolonged over the 
tuft either in whole or in part, there is a diversity of opinion among many of the 


412. — Minute Structure of 
Kidney, 



413, — Diagrammatic Representation of the Blood- 
vessels in the Substance of the Cortex of the Kidney, 



IH. Roffioii of the mednllHTy ray. Ik Hctfioii of Iho tortuous ptulioii 
of the tnbiilcs. i\L Artt*ria intorlobularis. wf. Vena interio- 
liularisi. va. Vtis iifferons. <jl. CrloinpriJlus. vc. Vna effort*ns. 
rs'. Venous twifr of the interlobulari.s. — (Prom Ludwig, in 
btrickor’a ‘ Handbook.’) 


most eminent observers. According to Henle, Eckor, thul Bowrnnu, it is not reflected 
ui>on the tuft at all, so that the latter hangs free and uncovered in the interior 
of the capsuhi (fig. 414, a) ; on the other hand, (TerJach, Isaaclis, Moleschott, and 
Chrzonszcz.^wsky assert that it can be traced upon the lohole of the tuft, and that tlu^ 
ccills are even huger and bettei* marked than those uj>on the internal surface of the 
capsule (fig. 414, n) ; whilst yet a third arrangement has been described by Kdllikcr, 


414. 



who says that the tuft has no epithelial lining on the greater part of its extent, hut 
upon that portion which looks towards })he commencing tubule a special layer of 
cubical cells can always be seen (fig, 414, c).* In the frog, the cells lining the 
interior of the capsule, near its junction with the tube, are provided with cilia ; but 
in the .human subject their presence has not been satisfactorily demonstrated. 

* 

* It is 110^^ very generally admitted that the glomerulus is covered with a layer of epi- 
thelial cells, because in the development of the Malpighian bodies, the extremity of the urinary 
tube becomes invaginated by the growth of the glomerulus. Hence in the foetus the epithe- 
lium covering the vessels is especially distinct, and is made up of polyhedral cells. 
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The Tvhuli Urinijeri : tJieir Course. — The tubuli uriniferi commence in a dilated 
caecal extremity, the Malpighian capsule, and terminate by an opening on the fi*ee 
surface of the papilla?, so that the fluid which* they contain passes into the cajices 
and pelvis of the kidney. 

In their course the tubuli uriniferi present many changes in shape and diieclion, 
and «.re contained partly in the medullary and partly in the cortical portions of the 
organ. At their junction with the Malpighian capsule they present a somewhat 
constricted portion, which is termed the 7 tech. Beyond this the tube becomes convo- 
luted, and pursues a considerable course in the cortical structure, constituting the 
proximal convoluted tube. After a time the (fonvolutions disappear, and the tube 
approaches the medullary portion of the kidney in a more or U^ss sj>iral manner. 
This section of the tube has been called the spiral tubule of SchacJtowa. Throughout 
this portion of their course the tubuli uriniferi haVe been contained entirely in the 
cortical structure, and have presented a pretty uniform calibre.. They now enter the 
medullary portion; suddenly become much smaller, qiiite •stiuight in direction, and 
dip down for a variable depth into the pyiamids, constituting the desceadhig limb of 
Ileulds loop. Bending on themselves, they form a kind of loop, the loop of IIenh\ 
and reascending, they bl)Come suddenly enlarged and again spiral in direction, foi*m- 
ing the ascending limh of Henle\^ loop^ and rC'Cnter the cortical structure. This 
])ortion of the tube does not present a uniform calibre, but becomes nai*rower as it 
ascends and iiTegular in outline. As a nairow tube it enters the coi tex and ascends 
for a short distance, when it again becomes dilated, irregular, and angultu*. I'liis 
section is termed the irregnlar tulmle \ it tei*minates in n. convoluted tube, which exsictly 
resembles the proximal convoluted tubule, and is called the distal convoluted tuhtile. 
This again terminates in a nai-row curved tnbe, which enters the straight or collecting 
tube. 

Each straight^ otherwise called a collecting or receiving tuhe^ commences by a small 
orifice on the summit of one of the papillae, thus opening and discharging its conleiits 
into the interior of one of the calices. Traced into the substance of the pyi*an 4 d, 
these tubes are found to run from apex to base, dividing dicliotomously in their 
course and slightly diverging fitjm each other. Thus dividing and subdividing, 
they reach the base of the pyramid, and enter the cortical structure greatly inci efised 
in number. Upon entei-iiig the cortical portion they continue a straight course for 
a variable distance, and are arranged in groups, several of these groups corresponding 
to a single pyramid. The tubes in the centre of the group are tins longest, and reacli 
almost to tho*surface of the kidney, while the external ones are shorter, and advance 
only , a short distance into the cortex. In consequencg^i yvrangemeut the 

cortical portion presents a numter of conical masses, the apices of which reach the 
jjeriphery of the organ, and the base* are app'lied to the medullary poi‘tioii. These 
are termed the Ferrein. As they run through the cortical portion, the 

straight tubes receive on either side the curved extremity of the couvoluteil tubes, 
which, as stated above, commence at the Malpighian capsules. 

It will be seen from the above description that there is a continuous series of 
tubes from their commencerdent in the Malpighian capsules, to their termination at 
the orifices on the apices of the pyramids of Malpighi, ahd that the urine, the secre- 
tion of which commences in the capsule, finds its way ^through these tube?s int^ the 
calices of the kidney, and so into the ureter. Commencing at the capsule, the tube 
first presents a narrow constricted portion, the nech. «. It forms a wide convoluted 
tube, the proximal convoluted tube, 3. It becomes spiral, the spiral tubule of 
Schachowa, 4. It enters the medullary structure as a narrow, straight tube, the 
descending limh of Henlds loop. 5. Forming a loop and becoming dilated. It ascends, 
somewhat spirally and gmdually diminishing in calibre, and again enters the cortical 
structure, the ascending limh of Jlenle's loop. 6. It now becomes irregular and 
angulai* in outline, the irregular tubule. 7. It then becomes convoluted, the distal 
cmivoluted tuhde. 8. Diminishing in size, it forms a curve, the citrved tubule. 9. 
Finally it joins a straight tube, the straight collecting ttibe, which is oontinu^ 
downwards through the medullary substance to open at the apex of a pyramM. 
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Tiis Tvhuli UrinifuTx : Structure . — The tubuli uriniferi consist of basement - 

membrane lined with epithelium. The epithelium varies considerably in different 
Bections of the uriniferous tubes. In the neck the epithelium is continuous with 
that lining the Malpighian capsule, and like it consists of flattened cells with an oval 
nucleus (fig. 415, a). The cells are, however, very indistinct and difficult to follow, 
and the tube has here the appearance of a simple basement-membrane unlined by 
epithelium. In the proximal convoluted tubule and the spiral tubule of Schachowa 
the epithelium is polyhedial in shape, the sides of the cells not being straight, but 
fitting into each other, and in some animals so fused together that it is impossible to 
make out the lines of junction. In the human kidney the cells often present an 
angular projection of the surfiice next the basement-membrane. These cells are made 
lip of more or less I'od-like fibres, wliicb lost by one extremity on the basement- 


415. ' 416. 



moj^ibrane, whilst the otliet projecits towards the lumen of the tul>e. This gives to 
the^ cells the appearance of distinct striation (Heidenhain) (fig. 415, b). In the 
descending limb of Henle^s loop the epithelium resembles that found in the Mal- 
pighian capsule and the contmencemeni of the tube, consisting of flat transparent 
epithelial plates, with an oval nucleus (fig. 415, a). In the ascending limb, on the 
other band, the cells partake mw:’e of the chamcter of those described as existing 
in the proximal convoluted tubule, being «polyhedral in shape, and presenting the 
same appearance of striation. The nucleus, however, is not situated in the centre of 
"the cell, but ne^ir the hiinen (fig. 415, c). After the ascending limb of Henle's loop 
becomes narrower upon entering the cortical structure, the striation appears to be 
confined to the outer part of the csell ; at all events, it is much more distinclE in this 
situation ; the nucleus, which appears flattened and angular, being still situated near 
the lumen (fig. 415, n). In the inegular tubule, the cells undergo a still further 
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change, liecoinmg verj^ angular, and presenting thick bright rods or merkings, winch 
render the striation much more distinct tlian in any other section of the urinary 
tubules (fig. 415, h). In the distal convolulfed tubule the epithelium appears to be 
identical with that which has been described as existing in tlie proximal convoluted 
tubule (fig. 415, b). In the curved tubule, just before its entrance into tlie straight 
collecting tube, the eiiithelium varies greatly as regards the shape of the cells, some 
being angular with short processes, others spindle-shapc’d, others polyhedml (fig. 
415, e). 

417. — Transverse Section of Pyramidal Substance of Kidney of Pig, the lllood- 
vessela of which are inject<‘<l. 

D 



u. rnll«*otinpr tnly, cut across, lined with cylindrical p|)it»n‘limn. h, Branch of collecting tube* cut 

across, liii«‘d with epitheliuru with shorter cylinders, c and d. Jlenlc's loops cut ticrodS. c. I^!ood►vc^9el’^ 
cut across, i>« (.Vmnectivc.tieaui* Kroiind-substalice. 


418/ — Longitudinal Rection of*Straiglit 419.^-— Longitudinal Reciion of Ilenle’s 
Tube. iX^scendingLiimb. 



(K Cylindrical or cubuvil eidthcllUTi. *.rf. Membra na propria. 

Menibraua propria. 6, Epitlielluin. 

• 

In the straight tubes the epithelium is more or less columnar ; in its papillary 
portion the cells are distinctly columnar and tnuisparent, but as the tube approaches 
the cortex the cells are less uniform in shape ; some are polyhedral, and others angular 
with short processes (fig. 415, F and g). 

The Ue^nal Blood-Vessels : their Origin^ Course^ and Dystrih^Aion, — The kidney is 
plentifully supplied with blood by the renal artery, a large oflPset of the abdominal 
aorta, which enters the sinus through the hilum, dividing in its passage through 
the latter into four or five branches. These, whilst in the sinus, give off a few 
* From the ‘ Handbook for the Pbysiologinal Laboratory.’ 
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twigs for the nuti-ition of the surrounding tissues, and terminate in the arterice 
proprim which enter the kidney prof>er in the columns of Bertini. '"Two of 

fchese~pass to each pyramid of Malpighi and run along its sides for its entire length, 
giving off as they advance the afferent vessels of the Malp^j^n bod^ 
columns. Having arrived at the bases of the “|^ramids, They make a bend in their 
fcourse, so as to lie betwc^en the bases of the pyramds and the coi-tioal arches, where 
/they break up into two distihct sets of branches devote(no “^he supply of the re- 
' maining portions of the kidney. 

T\\q first setj the interlohvlar arterw^ (figs. 420, 421, b), are given off at right 
angles from the side of the arteriro proprise renales looking towards the cortical 
substance, and passing directly outwards between the j)yra.mids of Ferrein, supply the 
capsule, terminating in the stellate plexus of veins beneath that structure. In their 
outward coui*se they su])p6rt the Malpighian bodies by supplying them with efferent 
vessels, which, having j)iej*ced the ctipsule, end in the Malpighian tufts. From each 


420. - Diagram inatieal Sketch of 
Kidney. 


42 T — A portion of fig. 420 enlarged. 
(The references are the saiiu'.) 



A it. rro;wr iM'iuil urtiTv a)id vein, tlio former Kivinp off the ronal afforents, the latter rocfivinp the renal 
offororits. n Interlobular nrirry and vein, the kattor commeiioijjir frf>m the stellate veins, and receivinsr 
hranohos from the plexus around the tufmli oontorti, the foi'.uer Riving off renal afferejits. c. Straight 
tiilx', surrounded l»y tubuli contorti, with which it communicates, fonuinjj a j)yra.niid of Ferrein, as more 
fully shown in tiR. 403. i). Miirpin of Tnedullar>' aidwtauce. k: f, f. IhMV'ivinR tubes, cut off. k /. Arte- 
riohc et veni\^ rectm, the latter arising froui (<{) the plexus at the medullary apex. 


tuft the corresponding renal efferent arises, which, having made its egress from the 
capsule near to the point where the efferent entered, anastomoses with other efferents 
from #thei* tufts, and conti'ibutes to form a dense vena? is plexus around the urinary 
tubes ivdjacent. 

The second set from the arterfe propriae renales are for the supply of the 
medullary pyinmids, which th^y enter at their bases ; and passing through their 
substtinee straight to their apices, terminate in the venous plexuses found in that 
situation. They are called the arterkolm rectm (figs. 420, 42 r, f). 

■ fi*oia tJir^sourei^— the veins beneath the capsule, the 

plexus^ ai’ound the fubuli coutorti in the cortical afcEesTlTnJri^ 
at IHe apices of the pyi^niids'ifrf Mnlpigh^ TKir^veins beneath the capsule are 
stellate in aiTangemeht, being fbuii^lar^ the pyramids of Ferrein, 

and are derived from the teiminations of the interlobular arteries. These join to 
form the vence interlohulares, which pass inwards between the pyramids of Ferrein, 
r0eiBive\ branches from the plexuses around the tubuli contorti, and, having arrived 
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at the bases of the Malpighian pyramids, join with the venoe rectse, next to be 
described (figs. 420, 421, h). 

The VencB KecUe are branches from the plexuses at the apices of the medullary 
jiyramids, formed by the terminations of the arteriolse rectfie. They pass outwards 
in a straight course between the tubes of the medullary structure, and joining, as 
above stated, the venae interlobulares, form*the proper renal veins (figs. 420, 421,^). 

These vessels, Verne Proprim Renttles^ accompany the arteries of the same name, 
running along the entire length of the sides of the pyramids ; and having received 
in their coui-se the efierents from the Malpighian bodies in the cortical structure 
adjacent, quit the kidney proper to enter the sinus. In this cavity they inosculate 
with the corresponding veins from the other pyramids to foi*m — 

The Renal Vein, which, passing through the hihiin, opens into tlie vena cava 
inferior ; the left being longer than ''the right, from having to cross in front of the 
abdominal aorta. 

Nerves of the Kithhey, — The ncryes of the kidney, •although small, are about 
fifteen in number. They have small ganglia developed upon them, and are derived 
from the solar plexus, the lower and outgr part of the §ieip^vi4ar .gai^jIion, and 
the lesser sph\nchiuc nerv"es. Tliey communicate with JLl^e,. sp^r4iat^^^ 

plexlE, circiniistance which may explain the sympathy that exists between the 
kidney and. .testicle. So far as they have bcjcn traced, they seem to accompany the 
renal artery and its branches, but their exact inode of termination is not known. 

The lymphatics consist of a superficial and dee]i set which teiininate in the 
lumbar glands. 

Connective tissue, or iutcriubidar stroma, — Although the tubules and V(‘.ssels are 
closely packed, a certain small amount of connedtive tissue, continuous with tlie cap- 
sule, hinds them tiiinly logethei*. This tissue was first described by Goodsir, and 
subsequently by Row man. J^udwig and Zawarykin have observed distinct fibres 
passing arouiul the Malpighian bodies; and llenlo has seen them hetwi*en the 
straight tubes composing the medullary structure. 

The Ureters. 

Tlie term Ureter is generally restricted to that portion of the renal duct which 
is Ixjtwijen the pelvis of the kidney and the bladder, but in tliis descri})tioii the 
calices and pelvis of the kidney Will be included in its compos ilTiin. So that the 
ureter, or excretory duct, of the kidney will ho said ^ cuilSi.:^! three jjortions — 
its cuplike commencements, the calices^ including the in fundibula ; its dilated 
portion, the 'pelvis^ ami its tubulai* portion, the^r^r 

The calices are cup-like tubes encircling the apices o? tlie' Malpigliian pyramids ; 
but inasmuch as one calyx may include two or even more papillae, their number is 
generally less than the pyramids themselves, the former being fi om seven to thirteen, 
whilst the latter vary from eight to eighteen. The se calices converge into the three 
an upper, middle,, and lower^ whm^^ by tlmlr junction form 
or dilated portion* of the ureter; which latter ,'^aduaflly narrowing, becomes #ionti- 
nuous with the ureter mov ter. The portion last mentioned, where the pelvis iiiierges 
into the ureter proper, is found opposite the t ransvers e pro cess of th^ 
vcHftbTO. I ft TVfT^ f.h» fourth Oil the ligliT sid^j at either of which situations 

it is accessible behind the poiitoheum (setrfig^73, p. 660). 

The ureter proper is a cylindrical membranous tube, from sixt^fia 
inches in le ^tb>_a nd of the diameter bf a goose-quill, extending from the pelvis of 
theTndney^ the bladder. Its csourse jls oWiquely downwards and inwards through 
the lumb ar reg ion into the cavity of the pelvis, where it pafeses downwards, forwards, 
and inwardslacross that cavity to the base of the bladder, into which it then opens 
by a constricted orifice, after having passed obliquely for nearly an inch between its 
muscular and mucous coats. 

Relati ons of th e Ureter Proper, — In its course it rest^ upon.^.the..£||0^ 
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being coywfedJby-JJia.pfi^ and crossed oblique ly, from within ontw iirds^ by 

the spe rmatic v e ssels ; the right ure ter lying closejtg„the outer side^ th^ i joiferio r 
vena cava. Opposite the first piece of the sacrum it crosses ^e comi^nTii^jirrtery, 
lying behind theRmim on th^r^Si side and the sigmoid Sexui^ of the colon m the 
^n^lheTpelvis it enters the” po^ false ligaiSent of the bladder, below the 
OTliterat^ hypogastric artery, the vas deferens in the male pamng^ between it and 
the bladder. In the female the ureter"" passes nhmg the sides , and cervix uteri and 
upper part of the va^ha. At the base of the bladder it is situated about tw o in^ es 
fiomjts fellow; lying, in t he male, about an inch and a half behind the basejc£tEe 
piosta^ a"t the posterior angle of the trigone. 

TEb w?‘ci?cr is composed of three coats — a fibrous, muscular, and 

mucous. 

The Jihroiis coat is the same throughout the entire length of the duct, Ijeing con- 
tinuous af one end with the capsule of the kidney at the floor of the sinus ; whilst at 
the other it is lost in the fibrotis structure of the bladder. 

In the pelvis of the kidney the muscular coats ar e thick, but they become thinner 
and thinner in the calicos, the longitudinal ^bres becoming lost u2)on the sides of the 
inaniillee, whilst a few scattered fibres from the circular layer may bo traced 
surrounding the medullary structure in the same situation. In the uieter proper 
the musculfu* fibres ar^e very distinct, and ai-e arranged in three layers — an external 
longitudinal, a middle cirrmlar, and an internal layer, less distinct tlian the other 
two, but having a general longitudinal direction. According to Kdlliker, this 
internal layer is only found in the neighbourhood of the bladder. 

The mucous coat is smooth, and presents a few longitudinal folds which become 
eftliced by distension. It is continuous with the mucous membrane of the bladder 
below, whilst it is prolonged over the mamilloe of the kidney above. Its e))itlielinni 
is of a peculiar character, and resembles that found in the bladder. It is known by 
the name of ^ transitional * epithelium. It consists of several layers of cells, of whicli 
the innermost — that is to say, the layer in contact with the urine — are quadrilateral 
in shape, with a concave margin on their outer surface, into which fits the rounded 
end of the second layer. These, the intermediate cells, moie or less resemble 
columnar epithelium, and are pear-shaped, with a rounded internal extremity which 
fits into the concavity of the cells of the first layer, and a narrow external extremity 
which is wedged in between the cells of the third layer. The external or third layer 
consists of conical or spindle-shaped colls varying in number in different parts, and 
presenting processes which extend down into the ^oascinent-membrane. 

I The arteries th^ ureter are branches from the renal, spermatic, internal 

I iliac, and inferior vesical. ,, 

P The nerves are derived from the inferior mesbnteric, spermatic, and hypogastric 
plexuses. 

I 

SUPKARENAL CAPSULES. 

The suprarenal capsules are usually classified together with thes))leen, thymus, and 
thyroid, under the head of * ductless glands,’ as they have no excretory duct. They 
ai*e tw.D small flattened glandular bodies, of a yellowish colour, situated at the back 
part of the abdomen, behind the peritoneum, and immediately iiTIront of the U|y.)er 
part of cither kidney ; hence their name. The right one is somewlmt triangular in 
shape, Ibmring a resemblance to a cocked hat; the left is more semilunar, and usually 
larger and higher than the right. They vary in size in different individuals, being 
sometimes so small as to be scarcely detected^: their usual sizer s from an inch and a 
qmkrt^r to pes^ly twp inches in length, rather less in width, and from two To Gireo^ 
lines in thickness. In wefight they vary from one to two drachms. 

ifsfagf gyjtjLr-" The ^^lt^prJuxf<3f^ce is in relation, on the rjght side, with the unde r 
surfa ce o f the Ijyer; and o^the left, with the pancreas and spleen. The 

r^^uppn the orws of the Diaphragm, opposite the tenth dorsal vertebi'a. 
convex border is directed upwards and inwards. The thick 
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concave hoi’der rests upon tlie upper end of the kidney, to which it is connected by 
areolar tissue. is inlrelat^^ with th'<6 g reat splan chnic nerves and 

semil unar g anglion, and lies in conta^ qb ^le rj^ht side with the inferior vena 
and on theHeK^ side with the aorta. The surface of the suprarenal glanll Ts 
surroimded 'TIy areolar tissue containing much fat, and closely invested by a thin 
fibrous coat, which is difficult to remove, on account of the numerous fibrous 
processes and vessels which enter the organ through the furrows on its anterior 
surface and base. 

Structure, — On making a perpendicular section, the gland is seen to consist of 
two substances — external or cortical, and internal or medullary. The former, which 
constitutes the chief part of the organ, is of a deep yellow colour, and consists chiefly 
of narrow columnar masses placed perpendicularly to the surface. The medullary 
substance is soft, pulpy, and of a dark brown or black colour, whence the nam(^ 
atraJiiliary cajmihs, formerly given to these organs. In the centre is often seen 
a space, not natural, but formed by the breaking down, after death of the medullaiy 
substance. 

422. 423. 



Cortical portion of human suprarenal body under a 
bSffb niaguifviiiK power. a. Uluml ^'ylindrrs. 
b. Interstitial connective tiseue. 



Trnn^sverse si'ction through the cortical Riibstttncc at 
the human suprarenal hody. «. Framowork of con- 
iiootlVf tirtsiic. 6. Cai>illjtrioK. e. NucloJ, <f. Gland - 
cells. 


The cortical portion owes its arrangement to the disposition of the capsule, which 
sends into the iiiteiior of the gland processes passing in vei-ticjilly and communicating 
with each other by transiVerse bands, so as to form spaces which open into each other. 
These spaces are of slight depth near the suiface of tile organ, so that there the section 
somewhat resembles a net ; this is termed the zona glomerulosa, but they becc^e much 
deeper or longer further in, so as to resemble pipes or tubes placed endwise, the zoria 
faBcimUUa, Still deeper down, near the medullajy part, the spaces become again of 
small extent ; this is named the zona reticularis. These processes or trabeeulsB, derived 
from the capsule and forming the frameworb of the spaces, are composed of fibrous 
connective tissue^ with longitudinal bundles of unstriped muscular fibres. Within 
the interior of the spaces are contained groups of polyhedral cells, which are finely 
granular in appeatence, and contain a spherical nucleus, an<l not unfrequently fat 
molecules. These groups of cells do no^ entirely fill the spaces in which they are 
contained, but between them and the trabeculae of the framework is a channel, which 
is believed to be a lymph path or sinus, with which certain intercellular jmssages 
between the cells, composing the group, communicate. The lymph path is supposed 
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to open into a plexus of efferent lymphatic vesbels which are contained in the 
capsule. 

In the medullary portion, the fibrous^stroma seems to be collected together into a 
much closer arrangement, and forms bundles of stout connective tissue which are 
loosely applied to the large plexus of veins of which this part of the organ mainly 
consists. In the interstices lie a number of cells compared by Prey to those of 
columnar epithedium. They are coarsely gi'aniilar, do not contain any fat molecules, 
and some of them are branched. Luschka lias affirmed that these branches are 
connected with the nerve-fibres of a very intricate plexus which is found in the 
medulla : this statement has not been verified by other observers, for the tissue of the 
medullary substance is less easy to make out than that of the cortical, owing to its 
rapid decomposition. 

The numerous arteries which enter the suprarenal bodies from the sources men- 
tioned below penetrate the cortical part of the gland, where they break up into 
capillaries in the fibrous seph\, and these converge to the very numerous veins of the 
medullary portion, which ari3 collected together into the suprarenal vein, which 
usually emerges as a single vessel from the centre of the gland. 

The arteries suf^plying* tlu^ siiprai*eiial capsules are numerous and of large size ; 
they are derived from the aorta, the phrenic, and the renal; they subdivide into 
numerous minute branches ])revious to entering the sxibstance of the gland. 

The suprarenal rein leturns thS blood from the medullary venous plexus, and 
receives several bi*anch(3s from the coi*tical substance ; it opens on the light side into 
the inferior vena cava, on the left side into the renal vein. 

The lymphatics terminate in the lumbar glands. 

The nerves are exceedingly luimera'us : they are found chiefly, if not entirely, in 
the medulla, and are derived from tlie solar and renal plexuses, and, according to 
Bergmann, from the phrenic and pneuniogastjic nerves. They have numerous 
small ganglia develo])ed u[)OU tluun, fi*om which circumstance the organ has bomi 
conjectured to have some function in coimecdn^n with the sympathetic nervous 
system. 


THE PKLVIS. 

The cavity of the pelvis is that part of tin? general abdominal cavity which is 
below the level of the linea ilio-pectinea aiul ilio promontory of the sacrum. 

/boundaries , — It is boundiul, behind, by the sacrum, the coccyx, and the great 
fuicro-sciatic ligaments : fiv^nt and at the sides by the pubes and ischia, covered 

by the Obturator irfRscies; abo/e, it communicattis with the cavity of the abdomen ; 
and below, it is limited by the liovatores uni and Coccygei muscles, and the visceral 
layer of the pelvic fascia, which is reflected from the wall of thfe pelvLs on to the 
visceia. 

Contents , — The viscera contained in this cavity are the urinary bladder, the 
rectum, and some of the generative organs peculiar to each sex : they are partially 
covered by the peritoneum, and supplied with blood-vessels^ lymphatics, and nerves. 


, The BnADHER. 

The bladVler is the I'eservoirifor the urine. It is a musculo-membi’anous sac, 
situated in the pelvis, behind the pubes, and in front of the rectum in the male, 
the uterus and v agina intervening between it and that intestine in the female. Tlie 
shape, position, and relations of the bladder “ai e greatly influenced by age, sex, and 
the degree of distension of the organ, it is conical in shape , and 

projects above the u{)per border of the pubes into the hypogastric region. In the 
when quite empty and contiacted, it is a sma ll triangular sac,' glac 
iu the pelyij i, flatten^ f^m tefor^ b^^waols, its apex n StcKihg a s high as the u ppe r 
border of the s^Vto physis pubig. When slightly distemledlt has a rounded form, 
partially fills the pelvic cavity ; and when greatly distended it is ovoid in shape, 
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rising the abdotn inal c av ity, and often extending nearly as high as the umbilicus. 
It is larg er in its veriical di a mete r than from sid e to si de, ahH its iong axis is HineclEed 
from above obliquely downwards and backwards, in a line directed fi‘om some point 
between the pubes and umbilicus (according to its distension) to the end of the 
coccyx. The JJadd.e r^^ when disten ded, is slightly; curved forwards towards the 

anterior wall of the abdomen, so as to be mqr^ convex l)ehind than in front. ^ th© 
.. it thejtr ansYe rse than, in the vertical diameter, and its capacity 
is sjiid to *1)6 greaferTlian in the male.* When inodemtoly distended, it measui‘es 
about five inches in len gth, and th^ee inches and the ordinary amount which 

The bladder is divido d into a summit, body, base, and neck. 

The smmniL or apex, of the biadtW is rouiidod and directed forwards and 
upwards ; it is connected . to . thp umbilicus by a fibro-inuscular cord, the urachus^ 



and also b y moans of two rounded fibrous cords, the obli terat ed portions of the 
hypogaatric ar tories. which are placed one on each^side of the urachus. The sum- 
mit of the blad^r beTi ind th e urachus is covered by peritoneum, whilst the portion 
inTfont of the urachus has no peritoneal covering, but I'ests upon the abdominal 
wall. m 

The urachus is the obliterated remains of a ?ubular canal which exists in the 
embryo, and connects the cavity of the bladder with a membranous sac placed 
external to the abdomen, opposite the umbilicfts, called the allantois. In the infant^ 
at birth, it is occasionally found pervious, so that the urine escapes at the umbilicus, 
and calculi have been found in its canal. * 

T he bodf/ of the bla 4der in front is not covered by peritoneum, and is in relation 
with the triangular ligament, the posterior surface of the symphysis^^o^," the 
Internal ob' tumlor"!^^^ and, when distended, with the alidominal parieteKS. 

The posterior surfa^^^ is covered by peritoneum throughout. It corresponds, in 
* According to Ilenle, tbc bladder is considerably smaller in tile female than in the male. 
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the male, with the rectxim ; in the female with the uteius, some cottvolu tions of the 
small intestine being interposed. 

The side of the^ bladder is crossed dbliquely from belov^r, upwards and forwards, 
by the obliterated hypogastric artery : above and behind this cord the T)ladder is 
itovered by^riton^m ; b ut below and in front of it the serous covering is wanting, 
and it is coiin^ected to th e pe lvic fi£c^ The vas deferens passes, in an arched direc- 
tion^ from before backwards, along the side of the bladder, towards its base, ^crossing 
in its course the bblitei-ated hypogastric artery, and passing along the inner side of 
the ureter. 

The_ of thq^ bh^ is directed downwards and backwards. It 

varies in extent according to the state of distension of the organ, being very broad 
when full, but much narrower when empty. In th e j? llEM Ahg„ j econ d 
portion of the rectum, from which it is separated by a reflection i?f Jthq recto- vesical 
faScTaT It is covered posteriorly, for a slight extent, by the peritoneum, which is 
reflected from it upon the rectum, forming the recto-vesi cal fold. The .portion of 
the bladder in relation with the rectum corresponds to a triangular space, bounded 
behind by the recto- vesical fold ; on either side by tlie vesicula seminalis and vas 
deWens; and touching the prostate gland in front. When the bladder la very 
full, the peritonejil fold is raised with it, arid "the distance between its reflection ami 
the anus is about four inches ; but this distance is much diminished when the bladder 
is empty and contracted. In the female the base of the bladder lies in contact witli 
the low<n* part of tlie cervix uteri, is adherent to the anttuior wall of the vagina, an<l 
separated from the upper part *of the anterior surface of the cervix uteri by a fold of 
the peritoneum. 

The neck {cervht^ of the bladder. is the constricted portion continuous with the 
urethra. In the male its diiection is oblique in the erect posture, and it is sur- 
rounded by the prostate gland. In the female its clircctioii is obliquely downwards 
and forwards. ^ 

Ligaments, The bladder is retained in its place by ligaments which ai^c divided 
into true andjalse* The ti;ue ligaments are five in number, two anierioiy and two 
l^tex:^lj formed by the lecto- vesical fascia, and the uniclnis. 'fhe ^se ligaments, 
also five in h umher, are formed by folds of the peritoneum. 

The anterior ligaments (2mbo-p7'ostatic) extend from the back of the pubes, one 
on each side of the symphysis, to the front of the neck of the bladder, over the uj>per 
surface of the prostate gland. These ligaments contain a few muscular fibres pro- 
longed from the bladder . _ 

The lateral ligafST^its, broader and thinner than the proceeding, ai'o attached to 
the lateral parts of the prostate, and to thei sides of the base of the bladder. 

The urachns is the fibro-inuscular cord ali-eady iheiitioned, extending between the 
summit of the bladder and the umbilicus. It is broad below, at its attachment io 
the bladder, and beenmes narrower as it ascends. 

The false liyamemts of the bladder are two posterior, two lateral, and one 
superior. 

The two posterior pass forwards, in the male, from the sides of the rectum ; in 
the female from the sides of the uterus, to the posterior and lateral aspect of the 
bladder ;*'they form the lateral boundaries of the recto- vesical fold of the peritoneum, 
and contain the obliterated hypogastric arteries, and tlie ureters, together with 
vessels and nerves. 

The two lateral ligaments are i-eflections of the peritoneum, from the iliac fossw 
to the sides of the bladder. ' 

The sujm'ior ligament is the prominent fold of peritoneum extending from the 
summit of the bladder the umbilicus. It covers the urachus and the obliterated 
hypogastric arteries, 

SirvA^we . — The bladder is composed of four coats — a serous, a muscular, a cellular, 
and a mucous coat;. ^ . 

The serous coat is partial, and deriveil from the peritoneum. It invests the 
posimior surface, from opiK)sito the termiuuiion of the two ureters to its summit,. 



THE BLADDER. 735 

arnl is reflected from this point and from the sides^ on to the abdominal and i>clvic . 
walls. 

The nvibscular coat consists of two layers q{ unstriped muscular fibre, an external 
layer, composed of longitudinal fibres, and an internal layer of circular fibres. 

The longitudinal fibres are most distinct on the anterior and posterior surfaces of 
the organ. They arise in front from the anterior ligaments of the bladder, from 
the neck of the bladder, and, in the male, from the adjacent portion of the prostate 
gland. They spread out, and form a pl^xiform mesh, on the anterior surface of the 
bladder, being continued over the posterior surface and bise of the organ to the neck, 
where they are inserted into the prostate in the male, and into the vagina in the 
femala 

Other longitudinal fibres arise in the male from the sides of the prostate, and 
spread out upon the sides of the bladder, intersecting with one another. 

The circular fibres are very thinly and irregularly scattered on the body of the 
organ ; but towards its lower part, round the cervix^ and commencement of the 
urethra, they are dis|K)si^d as a thick circular layer, forming the sphincter vesicee, 
which is continuous with the muscular fibres of the prostate gland. 

Two bands of oblique fibres, originating behind the orifices of the ureters, con- 
verge to the back part of the prostate gland, and are inserted, by means of a fibrous 
. process, into tlie middle lol)e of that organ. They .are the muscles of the ureters^ 
<lescrilxjd by Sir C. Bell, who supposed that during the contraction of the bladder 
they served to retain the oblique direction of the ureters, and so prevent the reflux 
of the xirine into them. 

J. B. Ptittigrew gives live following results at wjiiclv he has arrivevl by his exquisite 
ciisscctions of the muscular fibres of the bladder "Hiul prostate {Phil. Trans, 1867). The 
irmscuhir fibres of the bladder arranged spirally, forming tigiire-of-8 loops, the superficial 
more longitudinal or drawn out, the deeper more circular or fiattened. This arrangement 
has been aptl}^ compared to that of iudia-riihlxjr rings through whicli a stick has been passed, 
and whicli are then wound twice round the stick and drawn out into figures of 8, somo 
(the exterior) in very elongated lAops, so as to approach the longitudinal direction, others 
(the central) in very flattened loops, so as to be nearly circular. The exteimal fibres, which 
are nearly longitudinal, are in four sets — an anterior and posterior, and a right and left 
lateral; the latter accessory and less fully developed. The fibres are arranged in seveti 
strata, three external, three internal, and a middle, pursuing well-marked directions in each. 
These layers, however, are very imperfect, ^ the fiores rarely, if ever, occupying precisely 
the same plane and running exactly parallel. They, moreover, split up, and become fuseii 
with each otlier, with corresponding or liomologous fibres, and with fibres which are either 
superimposed or underlie them.’ Tlie fibres of the first and seventh layers are the most feebly 
developt^l. I’he crossings or decussAtions of the loops occm' at diflerent distances in pro- 
ceeding from before backwards, tliis crossing forming a kincl of spiawl.lino. The loops are 
directed towards and embrace the iiraclius and uretlira respectively. The terminal expan- 
sions of the loops in the other la}^ers contriftute to the formation of the fourth layer, 
particularly towarda'the base and apex, wliich are, therefore, thicker than the other parts. 
The aggregation of the loops towards the apex forms the sphincter. The longitudinal, slightly 
oblique, truly oblique, and nearly circular fibres of the successive layers are all continued into 
the prostatic urethra, which therefore may be regarded as a continuation of the bladder ante- 
riorly. The fibres of the cervix are traceable into the verumontanum, which Pettigrew believes 
to act as a valve to tlie uiv^tjira, falling down into the tube and obstructing it when the muscle 
of the bladder is not acting, *and raised up, so m to stand ferect in the middle line, and thus to 
allow the flow of urine, when the fibres contract. The va'Vying obliquity and spiral arrange- 
ment of the seven layers establishes a close analogy between the disposition of the jpuscular 
fibres of the bladder and those of the heart, as described* by Pettigrew in Phil, Trans. 1864 ; 

and he hints at similar structiire in the stomach and uterus. 

•» 

The cellular coat consists of a layer of areolar tissue, connecting together the 
muscular and mucous coats, and intimately ur4ted to the latter. 

The mucous coat is thin, sraoothf and of a pale rose colour. It is continuous 
through the ureters with the lining membrane of the uriniferous tubes, and below 
with that of the urethra. It is connected loosely to the mi&cular coat by a layer 
of areolar tissue, excepting at the trigone, where its adhesion is more close. It is 
provided with a few mucous follicles ; and numerous small racemose glands, lined 
with columnar epithelium, exist near the neck of the organ, The^epithaliura cover- 
ing it is of the transitionar variety , consisting of a superficial layer of polyhedral, 
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flattened cells, each with one, two, or three nuclei ; beneath these, a stratum of large 
club-shaped cells, with the narrow extremity directed downwards and wodge<l in 


425. — Superficial Layer of the Epithelium 
of the Bladder. Composed of polyhedral 
cells of various sizes, each with one, 
two, or three nuclei. (Klein and Noble 
Smith.) 



426. — Deep Layers of Epithelium of Blad- 
der, showing large clul)-shaped cells 
above, and smaller, more spindle-shaped 
cells below — each with an oval nucleus. 
(Klein and Noble Smith.) 





between smaller spindle-shaped colls, ^“ 7 * riie Bladdt.i and Ijiethra laid open. 

, . 1 1 A* Seen trom above, 

containing an oval nucleus (rigs. 425, 

426). 

1 iderior of the Jlladder, — Upon the 
inner suifaco of the base of the bladder, 
immediately beliind the urethral orifice, 
is a triangular, smooth surface, fnc 
apex of which is directed forwards ; 
this is the trtgonuni vesictn, o r frig ojie^ 
vesicaL It is paler in colour than the 
rest of the luuc^ous membrane, and 
never presents any rugfe, even in the 
collapsed condition of tbo organ, owing 
to its intimate adhesion to th(i subja- 
cent tissues. It is bouiuhMl on each si<le 
by two slight lidges, which pass back 
wards and outwards to the orifices of the 
ureters, and correspond with the muscles 
of these tubes ; and* tft eacli ^posteiaor 
angle by the orifices of the ureters, ^ 
which arc placed nearly two inches from 
each other, and about an inch and a 
half behind the orifice of the urethra. 

‘ The trigone corresponds with the interval 
at the base of the bladder, bounded by 
the prostate in front, and the vesicular 
and vasa deferentia on the sidAs. Pro- 
jocting/rom the lower and anterior part^ 
of the bladder, into the orifice of the 
urethra, is a slight elevation cf mucous 
membrane, called the nvuUt vesiem. It 
is formed by a thickening of the pres- 
tate. 

The arteries supplying the bladder 
are the superior, middle, und inferior 
vesical in the male^ with additional • 
branches from the uterine and vaginal 
in the female. They are all derived from the anterior trunk of the internal iliac. 
^Psto^obturator and sciatic arteries also supply small visceral branches to the bladder. 
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Thovehis form a complicated plexus round the neck, sides, and base of the bladder, 
and terminate in the internal iliac vein. 

The lympfmtics accomjmny the blood-vessels, 2)assing through the glands sur- 
rounding them. 

The nerves are derived from the hypogastric jilexus of the sympathetic and the 
fourth sacral nerve ; the former supi)lying the upper jjart of the organ, the latter its 
base and neck. According to F. Darwin the sympathetic fibres have ganglia con- 
nected with them, which send branches to the vessels and niuscular coat. 


Malk XThktuiia. 

The urethra extends from the neck of the ])Ja<l(ler to the meatus uririMrius. It 
})reaents a double curve in the flaccid state of the ])euis, but in the erect sf.ate it 
forms only a single curve, the coTicavity of which^ is directed upwards (fig. 424). 
Its length varies from eight to nine inches ] and it is divided into three portions, 
the prastatic^raenibranoiis, and the structure and relations of which arc', 

esseniially different. 

The Prosiqtic portioifi is the widest and most dilaiabh^ part of the canal. It 
jjassea through the prostate gland, fi*om its base to its a2)ex, lying nearer its upptir 
than its lower surface. It is about an inch and a ijuarter in length ; the form of 
the canal is spindle-shaped, being wider in the inidclle than a-t either extrennty, and 
narrowest/ in front, where it joins tiu^ meiirbraiious ])ortion. A traiisvei se section of 
the canal as it lies in the prostate is horse-shoe in shape, the convexity heijig directed 
uj)wards (fig. 428). Tlie caiuvl is closed, except»'<luring the passage of the urine, the 
ui»|,>er and lower inuctms surfaces being in conbict. 

nj>or;i the (loor of the canal is a narrow longitudinal ridge, (he Tcriuiiontanvmi^ 
or caput (jfilluiiMjinis, formed by an elevation of the mucous membrane and its 
subjacent tissue. It is eight of* nine lines in length, and a line, and a half iu 
height ; and contains, according to Kobelt, muscular and erectile tissues. When 
distended, it may serve, tg pi*event the passage^ of the semen backwards into the 
bladder. On each side of the verumontanum is a slightly depressed fossa, the 
the floor of which is perforated by niimoroiis apertures, the oriiicen 
of the prosialic ducts, the ducts gf the middle lobe oijening behind the crest. At the 
foi e })art of the verumontanum, in the middle line, is a dfiincssion, the sinus pocnlari^ 
{vesicfihi prostatica); and upon or#vithiti its margins are tlm slit-like giienings of 
the ejaculatory ducts. The sinus pocularis forms a oaJ-Tte-sac about a quarb^r of an 
inch in length, which runs ii])wu.rds and backwards in tbe substance of the prostate 
beneath the. ir^jddle Ijbe ; its prominent upjxa* wall partly forms tins vei’umontanum. 
Its walls are composed of fibrous tissue, inuscuhir fibres, and mucous membrane ; 
a,nd numerous small glands o])en on its inner sui*face. It has been called by Weber, 
who discovered it, the uterus luasciduius, from its homology wdtb the female organ. 

The Afemhraupus portion of the uretljra extends between the apex* of flie prostate 
and the bull) of the corj3us ^longLcisuia. It ift tlie> narrowest i>art of the ctinal (except- . 
ing the orifice), and measures three-quarters of an inch along its upper and half an ^ 
inch along its lower surface, in consequence of the bull) projecting backwards bf|nf5ath 
it „he,U>vy:. Its up per concave surface is place^^ibout an inch beneath the lUibic airiidi, 
from which it is se parate d % dorsal ve.^^ and#nerves of the penis, and some 
muscular fibres. Its lower convex surfac^e is separaEfuT from the rcjctum by a 
triangtilar si>ace,* which cmisUt\Vtcs'the Tlie membranbus portion of tho 

uretiira i)erforatcs We deep pc^rhi^al faficia f and two lav(a‘s TronTth are 

prolonged roiind it) the one forwards, ^le other backwards; it is also by 

the Compressor iirethrse muscle. Its coverings are mucous»mein6rane, elastic fibrous 
tissue, a thin layer of erectile tissue, muscular fibres, and a prolongation from the 
deep j)erinft'al fiiscia. 

The Spongy portu ni ^ the l onge st pari of the urethra, and is c ontai ned in the 

coipus 8i)onmbsum. It is about six inches in length, and extends frooT^We^^ 

^ ' ■ 
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miuation of the membranous portion to the meatus iirinarius. Coinmene m g below 
the symphysis pubis, it ascends for a short distance, and then curves downwards. 
It is narrow, and of uniform Euze in the body of the penis, measuring about a q^iiarier 
of an inch in diameter; being dilated behind^ within th^^ ; and again anteriorly 
within the glans penis, forming IlieTbssa naviciilaris. A cross section of this canal 
in the body of the penis has its long diameter tiiinsyerse; but in the glans, that 
diameter is directed vertically. 

The Bulbous 'portion is a name given* in some descriptions of the urethra, to the 
posterior dilated Y>art of the spongy portion contained within the bulb. 

The mp.atus urinari'us is th(^ most contracted part of the? ui'ethra ; it is a vertical 
slit, about three lines in Icmgtb, b<3unded on each side by two smnll labia. The 
inner surface of the lining membrane of the urethra, especially on the floor of tlu^ 
spongy portion, pi*esents tlie oi’ifices of numerous mucous glands and follicles 
situated in the submucous tissue, and named the glamls of Littre, They vary in size, 
and their orificas are directed forwards, so that they may eiisily intei'cept the point 
of a catheter in its passage along the canal. One. of these lacunae, larger- than the 
rest, is situated on the iippcu- surface of the fossa navicularis, about an inch and a half 
from the oritice ; it is called the l(tcuna rnutixiii^ Into the bulbous portion are found 
opening the ducts of Covvper’s glands. 

Structure. The iirethi*a is composed of three coats: a- mucous, iiuiscnlar, .and 
erectile. 

The 'umcous coat forms jiart of tlie gen ito* urinary mucous membrane. It is 
continuous with the mucous membrane of the bladdej*, uret(*rs, and kidiu^ys ; 
externally, with the integument covering the glans penis ; and is j)rolonged into tho 
ducts of the glands which open intd" the urethra, viz., Covvper’s glands, the prostate 
gland, and the vasa deferentia and vesiculse seminales, through the ejaculatory ducts. 
In the spongy and membranous portions the mucous membrane is arranged in longi- 
tudinal folds when the organ i.s contracted. Small })a|)illaft are found upon it, near 
tlio orifice ; and its epithelial lining is of the columnar variety, excepting near the 
meatus, where it is laminated. 

The 'muscular coat consists of two layers of plain, muscular fibres, an external 
longitudinal layer, and an internal circular. The muscular tissue is most abundant 
in the prostatic portion of the canal. According to Hancock the muscular tibres ot 
the urethra ai’e continuous with those of the bladder and aie arranged as follows. 
The outer coat of the bladder is continued forwards over the j)rostate, immediately 
beneath the capsule to the membranous portion of the urethra : the inner coat of the 
bladder passes through the fn*ostate around the uixithra and at. the anterior oxtreinii y 
l>ecomes continuous with the outer layer investing the membranous poi-tion of the 
urethra. At the bulb the two layei s again sepamte : tlio inner i^ne^ — that is, the om^ 
derived from the inner coat of the bladder — surrounds tlie urethra, immediately 
beneath the mucous membrane, while the outer one surrounds the whole of the 
corpus spongiosum, lying between it and its fibrous investment. At the lips of tlu> 
urethra the two layers meet together and become continuous one with the othei* (‘ Lett- 
somian Lectures,* 1852). 

A thin layei* of erectile tissue is continued from the corpus spongiosum ifound the 
membranous and prostatic portions of the urethnt to the neck of the bladd^jr. 



Male Generative Organs. 

Prostate Glakd. 

T he Prostate Gland (Trpai^rrjfit , to Mand hpforf») is a pale, firm, glandular bod}^, 
whieh surrounds the neck of the bladder and coiniflenccrnont of tin* ui'etlii’a. 
It is placed in the pelvic cavity, behind and below the symphysis pubis, posterior 
to the deep perineal fiiscia, and upon the rectum, through which it may be distinctly 
leli, especially when enlai*ged. in shape and size it resembles a borse-ciiestnut. 

428. — TransviM*rto section of tlj(! proslate gland : showing the uridhru, with the einineJice 
of the caput gallinagdnis ; beneath it (he siniitt poculario iind ejaculatory duds. 



Its base is directed backwards towards the neck of the hhnlder. 

The ajj^ex is directed forwards to the deeji perjnroal fascia, which it touches. 

Its is smooth/and rest^ on the rectum, to which it is connected by 

dense areolar fibi ous tissue. 

Its upper surface is flattened, marked by a slight longif^jidinai furrow, and placed 
about three-quarters of an inch below the pybic symphysis. 

It measures about an inch and a half in its transverse diameter at the base, an 
inch in its antero-posterior diameter, and three-quarters of an inchP in depth. Its 
weight is about six drachms. It is held in i ts position J»y the anterior ligaments of 

3 H 2 
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the bladder {puho-prostatic) ; by the posterior layer of the deep perinatal which 

invests the commencement of the membraKotf^ “portion of the urethra and prostate 
gland ; and by the anterior portion «f the Levator ani muscle {levator .prostatas), 
which passes down oh each side from the symphysis pnbis and anterior ligament of 
the bladder to the sides of the pi*ostate. 

The prostate consists of two lateral lobes and a middle lobe. 

The two lateral lobes are of equal sis^, separated behind by a deep notch, and 
marked by a slight furrow upon their lipper and lower surface, which indicates the 
bi-lobed condition of the organ in some animals. 

The third, or middle lobe, is a small transverse band, occasionally a rounded or 
triangular prominence, placed between the two lateral lobes, at the under and 
posterior part of the orgkn. It lies immediately beneftth the neck of the bladder, 
behind the commencement of the urethra, and above the ejaculatory ducts. Its 
existence is not constant; but it is occasionally found at an early period of life, as 
well as in adults, and in old age. In advanced life this, or some other portion, of 
the prostate, often becomes considerably enlarged, and projects into the bladder, so 
as to impede the passage of the urine. According to Dr. Messer’s researches, con- 
ducted at Greenwich Hospital,* it would seem that such obstruction exists in 20 jx^r 
cent, of all prostates over sixty years of age. 

The prostate gland is perforated by the urethra and common seminal ducts. 
The urethra usually lies about one-tliird nearer its uppejr than its lower surface ; 
occasioually, the prostate surrounds only the lower three-fourths of this tubi^, and 
more rai-ely tlie uretlira runs tlirough the lower instead of the upper part of ihe 
gland. The ejaculatory ducts pass forwards obliquely through a conical canal, 
situated in the lower part of the prdstato, and open into the prostatic portion of the 
urethra. 

Strudvre, The prostate is enclosed in a thin but firm fibrous capsule, distinct 
from that derived from ihe posh^rior layer of the deep perinatal fascia., and separated 
fi'om it by a plexus of veins. Its subst-aiute is of a pale I’eddish-grey colour, very 
friable, but of great density. It consists of glandular substance and muscular tissues 

The muscular tissue, according to Kdllikor, constitutes the j)rope!* stroma of the 
prostate : the connective tissue being very scanty, and simply forming thin trabecnljc, 
beneath ihe muscular fibres, in which the vessels and nerves of the gland ramify. 
The muscular tissue is arranged as follows : immediately beneath ihe fibrous capsule 
is a dense layer, which forms an investing sheath for the gland and is continuous behind 
with the external layer of the bladder, and in fromt forms a muscular stratum around 
the membranous portion of the urethra ; secondly, around the urethra as it lies in 
the prostate is another dense layer of circular fibres, continuous behind with the in 
ternal layer of the muscular coat of the bladder, «)nd in front blgridiiig with the fibres 
surrounding the membranous portion of the urethra, derived from the outer layer 
of the prostate, first described. Between these two layers, strong bands of muscular 
tissue, which decussate freely, form ineshas in which the glandular structure of the 
organ is imbedded. In that part of the gland which is situated anterior to the 
urethi'a the muscular tissue is especially dense, and thei*6 is here little or no gland - 
tissue ; while in that part whmh is behind the urethra the muscular tissue presents a 
wide-jneshed structure, which is densest at the upper part of the gland — that is, 
near the bladder- becoming foosei- and more sponge-like towards the apex of the 
organ. 0 

The glandular substance is composed of numerous follicular pouches, opening 
into elongated canals, which join ato form from twelve to twenty small excretory 
ducts. The follicles are connected together by areolar tissue, supported by prolon- 
gatioiLs from the fibipus capsule and muscular stroma, and enclosed in a delicate 
eapillary plexus. The epithelium lining of both the canals and the terminal vesicles 
is of the columnar vari<4y. The prostiitic du(*ts open into the floor of the prostatic 
portion of the urethra. 

Med,*Chh\ Trans, voL xliii. p, 152. 
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Vessels and Nerves. The arteries supplying the prostate are derived fi'om the 
internal pudic, vesical, and haunorrhoidal. It^s veins form a plexus around the sides 
and base of the gland; ^hey receive in front the dorsal vein of the penis, and 
terminate in the internal iliac vein. The nerves are derived from the hypogastric 
plexus. 

The Prostatic Secretion is a milky fluid, having aii acid reaction, and presenting, 
on microscopic examination, molecular matter, the? squamous and columnar forms 
of epithelium, and granular nuclei. In old age, this gland is liable to be enlarged, 
and its ducts are often filled with innumerable small concretions, of a browuiish-red 
colour, and of the size of a millet-seed, composed of caihonate of lime and animal 
matter. 


COWPEII’S flj.ANDS. 

(Jowper's Glands are two small rounded and somewhat lobulatod bodies, of a 
yellowish colour, about the size of peas, placed teneath the fore part of the mem- 
branous portion of the urethra, between the two layei-s of the deep perina?al fascia. 
They lie close behind the bulb, and are enclosed by the transverse fibi'es of the Oom- 
pressor urethra? muscle. Each gland consists of several lobules, held together by a 
fibrous investment. The excretory du(^t of each gland, nearly an inch in length, 
passes obliquely forwards beneath the mucous membrane, and opens hy a minute 
orifice on the floor of the bulbous portion of the urethra. Their existence is said to 
be constant ; tlu^y gradually diminish in size as age advances, 


The Pkxts. 

The penis is the organ of copulation, and contains in its interior tlie larger 
portion of the urethra. It consists of a root, body, and extremity or glans penis. 

root is broad, and firmly connected to the rami of the pubes by two strong 
tapering fibrous processes, t]je crura, and to the^ front of the symphysis pubis_^^ a 
fibrous membrane, the suspensory ligament. 

The extremity^ or gtans penisy presents the form of an obtuse cone, flattened from 
above downwards. At its summit is a vertictil fissure, the orifice of the urethra 
(meatus urinarius) : at the back part of this orifice a fold of iiincous membrane 
passes backwards to tlie bottom of depressed raphe, where it is continuous with 
the prepuce ; this fold is termed •The base of the glans forms 

a rounded projecting border, the corona ylandis] and behind the corona is a deep 
constriction, the ceryjx- Upon botji of thes?», numerous small lenticular sebaceous 
glands are found, the* glandnUe Tysonii odoriferw. They secrete a sebaceous matter 
of very peculiar odour, which pix)bably contains caseine, and becomes easily decom- 
posed. 

The body of the penis is the part l^etween the root, and extremity. In the flaccid 
condition of the organ it is cylindrical, but when erect has a triangular prismatic 
form with rounded angles, the broadest .side being turned upward, and called the 
dorsum. It is covered bxmt'Bgumentje for its thinness, its dark colour^ its 

iQPseness Qf . connection with the deeper parts of the orga*n, and its containing no adipose 
tissue. At the root of the penis the integument is ^continuous with that upon the 
piibes and scrotum ; and at the neck of the glans it leaves the surface, and becomes 
folded upon itself to form the prepuce. ^ 

The internal layer of the prepuce, ji’^hich also becomes attached to the cervix, 
approaches in character to a mucous membrane ; it is reflexjted over the glans 
penis, and, at the meatus iirimirius is continuous with irmcous lining of the 
urethi’a. ^ 

The mucous membrane covering the glans penis contains no sebaceous glands; 
but projecting from its free surface are a number of small highly seniSitive papillae. 

The penis is composed of a nu^Bs of erectile tissue^ enclosed in three cylindrical 
fibrous compartments. Of these, two, the corpora cavernosa, are placed dde by side 
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along tlio upper pari of the organ ; the third, or corpus spongiosum, encloses the 
urethra, and is placed below. ^ 

The Corpora Cavernosa form the chief part of the ^ body of the penis. They 
consist of two fibrous cylindrical tubes, placed side by side, and intimately connected 
along the nieflian line for their anterior three -foii rtbs, their pogteiioxJEhurlJi.^ 
separated to fonn the^woTcrura, by w^ich tTuT connected to the rami of the 

pobes. Each crus cdthmen"^ by'a blunt pointed process in front of the tuberosity 
of the ischium; and, near its junction with its fellow, presents a slight enlargement, 
named by Kobelt, the bulb of the corpus cavernosuyn. Just beyond this point they 
become constricted, and retain an equal diameter to their anterior extremity, where 
they form a single rounded end, which is i*eceiv^ed into a fossa in the base of the glans 
penis. A median groove on the upper surface lodges the dorsal vein of the penis, 
and the groove on t hc^ suiface receives the corpus spongiosum. The root of 

the penis is connected to tho sympliy^s pubis by the suspensory ligament. 

J^tritcture. Each corpus cavernosum consists of a strong fibrous envelope, en- 
closing a fibrous relicular structure, which contains erectile ^ tissue in its meshes. 
It is separated from its fellow by an incomplete fibrous septum. 

The fibrous invt^shimnt is extremely dense, of considerable thickness, and highly 
elastic ; it not only invests the surface of the organ, but sends off numerous fibrous 
bands (trabeculre) from its inn(u* surface, as well as from the surface of the septum, 
which cross its interior in all directions, subdividing it into a number of separate 
compartments, which j)resont a spongy structure, in which the erectile tissue is 
contained. *■ 

The trabecular structure fills tliednterior of the corpora cavernosa.. Its component 
fibres are larger and stronger round the circiuntorence than at the centre of the corpora 
cavernosa; they are also thicker behind than in front. The interspaces, on the 
contrary, are larger at the centre than at the circumference, their long diameter being 
directed transversely ; tliey are largest anteriorly. They are lined by a layer of 
flattened cells similar to the endothelial lining of veins. 

The fibrous septum forms an imperfect partition between the two corpora caver- 
nosa ; it is thick and complete behind ; bnt in front it is incomplete, and consists 
of a number of vertical bauds of fibrous tissue, which are arranged like the teeth of 
a comb, whence the name, septum pectin i/or )ae ; tliese bands extend between tlu^ 
dorsal and the urethral surface of the corpora cavernosa. 

The fibrous investnieut and septum consist longitudinal bands of white fibrous 
tissue, witli numerous elastic and muscular fibi'es. The trabecube also consist of 
white fibrous tissue, elastic flbi'cs, and ^laiu muscular fibres, and enclose arteries and 
nerves. • . ^ 

The Corpus Sponyiosuni encloses the ur etbi’a. and is situated iu the groove on 
the under surface of the corpora cavernosa. It commences posteriorly in front of 
the deep perinoeal fascia, between tlio diverging crura of the corpora cavm’nbsa, where 
it Jorms a rounded enlargement, the bulb ; and termTuates, afrtefioflyVTn another 
expansion, the glans penis, which overlaps the anterior rounded extremity of the 
corpora cavernosa. The cesitral portion, or body of the corpus spongiosum, is 
cylindrical and tapers slightly from behind forwards. 

The in size in different subjects; it receives a fibi'ous investment from 

the anterior layer of the deep [>eriri£eal fascia, and is^ gy rrounde d by the Accelerator 
urinpe nuiscle. The ui'ethra enters the bulb nearer its upper than its lower surface, 
being surrounded by a layer of erectile tissue, a thin prolongation of which is con- 
tinued backwards round the membranous and prostatic portions of the canal to tlu^ 
neck of the bladder, lying immediately beneath the mucous membrane. The |X)rtion 
of the bulb below the ur^jbhra presents a partial division into two lobes, b^ing marked 
externally by a linear raphe, whilst inj^ernally there projects inwards, for a short 
distance, a thin fibrous septum, more distinct in early life. 

Structura. * ^The corpus spongiosum consists of a strong fibrous envelope, 
enclosing a trabecular structure, Which contains in its meshes erectile tissi:ie. The 
fibrous envelope is thinner, whiter in colour, and more elastic than that of the corpus 
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cavernosum. The tml^eciila^ are delicate, uniform in size, and the meshes between 
them small ; their long diameter, for the most part, corresponding with that of the 
penis. A thin layer of muscular fibres, continuous Ijehind with those of the bladder, 
forms part of the outer coat of the corpus spongiosum, and a second layer of muscular 
tissue is found immediately beneath the mucous mem}>rane of the urethra. ^ 

The erectile tissue consists essentially of an intricate venous plexus, lodged in t^ 
interspaces between the trabeculse. The veins forming thife plexus are so numerou^i 
and communicate so freely Muth one another, as to present a cellular appearance i 
when examined by means of a section ; their walls are extremely thin, and lined b|r 
a single layer of flattened endothelial cells. The veins are smaller in the glan^ 
penis, corpus spongiosum, and circumference of ilie corpora cavernosa, than in the 
<*cntral part of the latter, where they are of large size, and much dilated. They 
return the bloofi by a series of vessels, some of which emerge in consid(irable numbers 
from the base of the glaiis penis, and converge on the dorsum of the oi*gan to form 
* tlie dorsal vein ; others pass ont on the upper surface of the corpora cav^ernosa, and 
join the dorsal vein ; some emerge from the under surface of the corpora cavernosa, 
and, receiving branches from the corpus spongiosum, wind round the sides of the 
penis to terminate in the dorsal vein ; but the greater number ])ass out at the root of' 
tlie penis, and join the prosbitic plexns and pudendal veins.* 

The arteries of the penis are derived from the internal pudic. Those supplying 
the coi 7 )ora cavernosa are tlie arteries of the corpora cavernosa, and branches from 



the dorsal artery of the ptniis, which perforait^ the fibrous ca|)sule near the fore part 
of the organ. Those to the corpus spongiosum are the arteries of the bulb. 
Additional branches arc? described by Kobelt as arising from the trunk of the 
internal pudic ; they <uiter the bulbous enlargements on the corpora cavernosa and 
corpus spongiosum. The arteries, on entering the cavernous structure, divide into 
bi’aiiches, which are supported and enclosed by the trabecula? ; some of these branches 
terminate in a capillary network, which commuiiitfates witii the veins as in other 
parts; whilst others are more convoluted, and ^ssume a tendril-like appearance; 
hence the name, helicine arteries^ which was given to these vessels by Miiller. The 
holiciue arteries "are more abu ndant in the back* part of the corpora cavernosa and 
corpus spongiosum ; tliey have not been seen in the glans penis. The termination of 
thes^arteries in the venous spaces “hiis been Jong a matter of debate ; but the views 
of Ijanger are those which are now ifniversally adoi)ted. He describes the arteries of 
the corpus cavernosum as terminating, some of them (as above), in ordinary capillaries. 
Others run, as somewhat fine arterial tv^lgs (about - 4 *jQth of an inch in diameter), » 

• 

* It seems probable from an observation by Mr. Gay, and from bis injectiona of these 
veins, that the deep veins — those returning the blood from the erectile tlisiies^have little com- 
inunination with tne suyerfieial — those which derive their blcK^d from the integuments ; but 
further research is needed on this point. See Gay in Path, Trans, xxx. 3^3^5* 
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into the venous network, while the terminal branches of tlie arteries open directly 
into the venous spaces by remarkable funnel-shaped orifices. There are also capil- 
laries which surround the coats of the lafge arteries, and communicate with the venous 
(Spaces* This arrangement of vessels is also found in the bulb of the urethra. In the 
corpus spongiosum and in the glans, the arteries communicate with the venous spaces 
.tlux>ugh the intervention of capillary vessels.* 

The lymphatics of thb penis consist of a superficial anckdeep set; the former ter- 
minate in the inguinal glands ; the latter emerge from the corpora cavernosa and 
corpus spongiosum, and, passing beneath the pubic arch, join the deep lymphatics of 
the jjelvis. 

The nerves are derived from the intemal piidic nerve and the hypogastric plexus. 
On the glans and bulb some filaments of the cutaneous nerves have Pacinian bodies 
connected with them, and according to Ki*ause many of them terminate in a peculiar 
form of end-hiilb. 


Tite Testes and their Coverings. 

The testfis are two small glandular organs, which secrete the semen; they aic 
situated in the scrotum, being suspended by the spermatic cords. At an early 
period of fcetfil life, tlie testes are contained in the abdominal cavity, behind the peri- 
toneum. Before birth, they descend to the inguinal canal, along which they pass 
with the spermatic cord, and, emerging at the external abdominal ring, they descend 
into the scrotum, becoming invested in their course by numerous coverings derived 
from the serous, muscular, and fibrous layers of the a)>dominal pariotes, as well as by 
the scrotu^m. The coverings of the testis are - the 

1 Scrotum 

iJartos J 

Jntercolumnar, or External spermatic fascia. 

Oemaster muscle. 

lufundibuliform, or Fascia piopria (Internal spermatic fascia). 

Tunica vaginalis. 

The Scrotum is a cutaneous pouch, which contains the testes and part of the 
spermatic cords. It is divided into two lateral halves, by a median line, or raphe, 
which is continued forwards to the under surface of the penis, and backwai’ds along 
tlie middle line of the perinamv^ to tlie anus. Of ttese two lateral portions the left 
is longer than the right, and corresponds with the greater length of the spermatic 
cord on the left side. Its external aspect l aries under different circumstances : thus, 
under the influence of warmth, and in old and debilitated persons, it becomes elongated 
and flaccid ; but, under the influence of cold, and in the young and robust, it is shoH, 
corrugated, and closely applied to the testes. 

The scrotum consists of two liiyei*s, the integument and the dartos. 

The integument is very thin, of a bi'ownish colour, ami generally thrown inflb 
folds or rugae. It is provided with sebacteous follicles, the secretion of which has a 
peculiar odour, and is beset with thinly scattered, crisp hairs, the roots of which' are 
seen throngh the skin. « 

The dartos is a thin layer of loose i*eddish tissue, endowed with contractility : it 
forms the proper tunic of the scrotum, is continuous, around the base of the 
with the superficial fascia of the groin, perinaeun^ and inner side of the thi g hs, and 
s^ds inwards a distinct septum, septuih scroti, ‘wliich divides it intiTWo cav for 
the two testes, the septum extending lietween tlie raphe and the under surface of the 
penis, as far as its root. ,, ^ 

The dartos is closely unit&i to the skin externally, but connected with the sub- 
jacent parts by delicate areolar tissue, upon which it glides with the greatest facility. 
The dartos is very muscular, and consists of a loofee areolar tissue, containing unstriped 

, * See Frey’s Manual of Histology for a summary of Langers description of these ve^ls, 
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muscular fibre, but no fiit. Its contractility is slow, and excited by cold and mechan* 
iciil stimuli, but not by electricity. 

The intercolumnar fascia is a thin meAbmno, derived from the mairgin of the 
pillars of the external abdominal ring, during the descent of the testis in the 
ftt)tus, being prolonged downwards around the siu'face of the coi’d and testis. It 
is separated from the dartos by loose areolar tissue, which allows of considerable 
movement of the latter upon it, but is intimately connected with the succeeding 
layers. 

The oi'eynmtsrw fascia consists of scattered bundles of muscular fibres {Cremaster 
m'tjbscle)^ derived from the lower border of the internal oblique muscle, during the 
descent of the testis (p. 751). 

The fascia proiwia is a thin membranous layer, which loosely invests the sur- 
face of the cord. It is a continuation downwards of the inftindibuliform process of 
the fascia transversalis, and is also derived during the descent of the testis in the 
fmtus. • 

The txinica vayhialis is described with the proper covering of the testis. A more 
detiiiled account of the other coverings of the testis will be found in tlie description 
of tlie surgical anatomy of inguinal hernia. 

Vessels mul Nerves. The arteries supplying tlie coverings of the testis ai*e : the 
superficial and deep external, pudic, from the femoi‘al ; tlie superficial perinatal 
branch bf the internal pudic ; and the c rem asteric branch from ill e epigastric. The 
tHritts follow the course of the corresjxinding arteries. The hjmphatics terminate in 
the inguinal glands. Tlie nerves arc : the ilio inguinal branch of the lumbar plexus, 
tlnr two superficial periiueal branches oT the internal pudic nerve, the infeidor 
pudendar branch of the small sciatic nerve, and the genital branch of the genito- 
crural nerve. „ 


The SPEHMATro Cord extends from flie internal abdominal ring, where the 
structures of which it is cbm^bsed converge, to "iir^*ba6Ic | 7 aH/ of It is 

composed of arteries, veins, lymphatics, nerves, and the excretory duct of the testicle. 
These structures are connected together by areolar tissue, and invested by the 
fascia; brought down by tlie testicle in its descent. In tlie abdominal wall the cord 
passes obliquely along the inguinal canal, lying at fi rst ben eath the Internal obliqiie, 
and upon tlie faseda transversalis; but nearer the pubes, it zests upon Poupart’s 
ligament, having the aiioneurosispf the ExtermU oblique in front of it, and the con - 
joined tendon Udiiud it- It then escapes at the external ring, and descends nearly 
vertically into tlio scrotum. Tifb left cord is lathg^r longer than the idght, conse- 
quently the left testis hangs somewhat lower than its^fellow. 

Tlie arteries of the cord are : tlie sjieriiMztic, from the aorta ; the artery of the vas 
deferens, from the superior vesibal ; and the cremasteric^ from the deep epigastx'ic 
artery. 

Tlie spermatic artery supplies the testicle. On approaching the gland, it gives 
off some branches wliicli supply the epididymis, and others which perforate the 
tunica albuginea behind, and spread out on its- inner surface, or pass through the 
fibrous septum in its interioi*, to bo distributed on the membranous septa lietween 
the lobes. 

The artery bf the vas deferens is a long slender yessel, which nccompanifis the vas 
deferens, ramifying upon the coats of that duct, and anastomosing with the spermatic 
artery near the testis. • 

The cremastexic branch from the epigastric supplies the Cx'enxaster muscle, and 
other coverings of the cox*d. • ^ 

The app^matic leave the bac® part of the testis, and, receiving branches from 
the epididymis, unite to form a plexus {pampm iform which forms the chief 

mass of the cox’d. They pass up in fi*ontoP ihe vas 3 efei*iftDs, and unite to form a single 
trunk, which termiiiateS y on the righ t side, in th© in%ipiyyeua^caya, on the left sid e. 


The l ymphatics axe of large size, accompfiny the blood-vessels^ and terminate in 
the lumbar glands. 
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The nerves are the speimatic plexus from sym pathetic. This plexus is 
derived from the renal and aoi tic plexuses, joined by filaments from the hypogastric 
plexus which accompany the artery of the vtis deferens. 

Testes. 

The testes are suspendefl in the scrotum by tlie spermatic cords. Each ghmd is 
of iiu oval fium, compressed laterally aiul behind and having an oblique position in 
the scrotum ; the upper extremity being directed forwards and a little outwards ; 
the lower, backwards and a little inwards ; the anterior convex border looks forwards 
and downwards, the posterior or straight border, to which the cord is Jittached, 
backwards and upwards. 

The anterior and lateral surfaces, as well as both extremities of the organ, are 
convex, free^ smooth, and invested by the tunica ynginalis. 'The posterior border, 
to whiefT the cuu'd is attached, receives only a p^tial inyostinent from that meiii- 
hrane. Lying upon th(? outer edge of tins bpxder is a long, naiTOW, flattened body, 
named, from its relation to the testis, the epididymis (8/crpo<;, testis). It c onsis tB of 
a central portion, or body, an u})j)er enlarged extre^mity, tlu* f/lolms major, or head ; 
and a lower pointed extiemity, the tail, or 
(flobus 'minor, Tlio globus major is inti- 
mately connected with tile upper end of the 
testJcle by means of its eflereiit dugts ; arid* 
the gUilins minor is connected with its 
lower end by cellular tissue, and a reflec- 
tion of the tunica vaginalis. The outer 
sinface and upper and lower ends of the 
epididymis are free find cov(*red by stu’ons 
metnljrane ; the body is also completely 
invested by it, excepting along its posterior 
border, and connected to tlui hack of the 
testis by a fold of the serous membrane. 

Attached to the up[>or end of tlic testis, or 
to the epididymis, avo one or more small 
pedunculated bodies. One of them is pretty 
consbintly found between the globus ma jor 
of the epididymis and the tes/lcle, and is 
believed to be the i*emains of^. the upper 
extremity of the Mullerian duct (page 
cly). They are termed the Hydatids of 
Morgagiii. When tJie testicle is removed 
from the body the position of the vas defe- 
rens, on its posterior and inner side, marks the side to which the gland has belonged. 

Size mid 'unciijht. The average dimensions of this gland are from one and a half 
to two indies in length, one inch in breadth, and an inch and acpiarter in the antero- 
posterior diameter ; and the weight varies from six to eight drachms, the left testicle 
being a Kttle the larger. * 

The testis is invested by three tunics, the tuni(ja vaginalis^ tiin albuginea, and 
tunica v'asculosa. ^ 

The Tn%icci Yaijlnalis is the serous covering of the testis. It is a pouch 
pf serous meih derived from ^ the peritoneum during the descent of the 

testis in the fietus, from the abdpmen into ^he scrotum. After its descent, that 
portion of the poucl^'hich extends from the internal ring to near the upper part 
of the gland becorndPobliterkted, the lower portion i*einaining as a shut sac, which 
iuyests the outer surface of the testis, and is reflected on the iiitemal surface of 
the scrotum; heijce it may be described as consisting of a visceral and parietal 

iThe vtfceral perrtion {tunica vaginalis covers the outer surface^of the 


430.--' The Tei^tis in sitn^ the Tiuiica 
« Vaginalis having laid upen. 
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testis^ as well as the epididymis , connecting the latter to the testis by means jpf a 
distinct fold. From the posterior border of tlie gland, it is reflected on tb^ tke 
internal surface of the scrotum. 

The 'parietal portion of the serous membrane {fttnica imginalis reflexa) is far 
more extensive than the visceral portion, extending upwards, for some distance in 
front,, and on the inner side of the cord, and reaching below the testis. The inner 
surface of the tunica vaginalis is free, smooth, and covc^red by a layer of squamous 
epithelium. The interval between the visceral hnd parietal layers of this membrane 
constitutes the cavity of the tunica vaginalis. 

The obliterated poi*tion of the pouch "may generally be seen as a fibro-cellular 
thread lying in the loose areolar tissue around the spermatic cord ; sometimes this 
may be traced as a distinct band from the npi)er end of the inguinal canal, where it 
is connected with the peritoneum down to the tunica vaginalis; soTiietimes it 
gradually liecomes lost on th^ spermatic cord. ()c(\asionally no trace of it can 
detected. In some Ciises it liapj^ens that the pouch of peiltoneum does not become 
obliterated, but the sac of the peritoneum communicates with the tunica vaginalis. 
This may give rise to one of the varieties of inguinal liernia (p. 771). Or in other- 
cases the pouch may contract, l)ut not become entirely obliterated ; it then forms a 
minute canal leading from the peritoneum to the tunica vaginalis.* * 

The Tunica Albuginea is the iibrous covering of the testis. It is a dense fibrous 
membrane, of a bluish-w^hite colour, composed of bundles of white fibrous tissue, 
which interlace in every diweetion. Its outer surface is covered by the tunica 
vaginalis, except along its posterior border, and at tlie points of attachment of 
the epididymis ; hence the tunica albugineii is usually considered as a fibro-serous 
membrane, like the dura mater and ])erica.rdiinn. This membrane surrounds the 
glandular structure of the testicle, an<l, at jts posterior and np])or border, is reflected 
into tlie interior of the gland? forming ati incomplete vet‘tlCal se|)t'li^ called the 
mediastinum ifMis (^corpus Hitjhmorianmu). 

Tlie mediastinum testis extends from the uppei’, nearly to the lower border of 
the gland, and iwS wider above tliaii below. From the front and sides of this septum, 
numerous slender fibrous cords (traheeuht') are given off, which pass to be attached 
to the inner surface of the tunica albuginea : lla^y serve to maintain tlie form of the 
testis, and join with similar cords given ofl' from the inner surface of the tunica 
albuginea, to forrn spaces wliicli enclose tlio separate^ lobules of the organ. The mod i- 
a.stiuum supports the vessels au^ ducts of the testis thoir passage to and from the 
substotice of the glaijd- 

The Tunica Vascmlosa (pin mater testis) is tlu^ vifscular layer of the t(\stis, consist- 
ing of a plexus of blood-vessels, Jiekl together by a delicate areolar tissue. It covers 
tbe inner surface of the tunica albuginea, sending off numerous processes Vietween 
the lobules, wliicdi are sup|)<>rfed by the fibrous jn'olongations from the mediastinum 
testis. 

Structure , — The glandular struc*ti1ro of the testis (consists of numerous lobules 
(lobiiWie^hsy, Their luimber, in a single testis, is estimated by Berres at 250, and 
b}" Krause at 400. They differ in size according, to their position, those in the 
middle of the gland being larger and longer. The lobules are conical in ab»-pe, the 
base being directed to \yards. the niimimference of tlie organ, the apex toVards tlie 
mediastinum. Each lobule is contained in one o^ the intervals between tTiTfilirous 
cords and vascular processes which extend lietween the mediastinum testis and the 
tunica albuginea, and consists of from one to three, or more, minute convoluted talies, 
the tulndi seminiferi. The tubes m^y \ye separately unravelled, by careful dissection 
under water, and- may be seen to commence either by free csecal ends, or by anasto- 
motic loops. The total number of tubes is considered by Munro to be about 300, 

^ It is recorded that in tlie post-inortei 5 examination of Sir Aatley Cooper, this minute 
canal was found on both sides of the body. Sir Astley Cooper states' that when a stucient, 
he suffered from inguinal hernia ; probably this was of the congenital ^^ariety, and the canal 
found after death was the reinains of the one down which the hernia traveUed (^tssetures ou 
Surgery ^ 1830, p. 206). 
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and the length of eacli about sixteen feet ; by Lauth, their number is estimated at 
840, and their average length two feet and a quarter. Their diameter varies from 
J^jth to ^ inch. The tubuli are pale in colour in early life, but, in old 

age, they acquire a d(iep yellow tinge, from containing much fatty matter. They 
consisjt ,Qf a» membrana propria, co ntaining ov al flattened nu clei ; inside whicTSTafS 
several layers of epi seminal cells. These may be*^T vi 3 i^lnt^ ^ 

ou^rj^er, next tirejnej^r^^ more layers o f limjer cells, Tjae 

foi’iner cells are more or less polyheOTal in shape, liniforiii in size and contain an oval 
or spherical nucleus ; the latter cells, those comprising the inner layer, are spherical 
and more loosely connected together. Neiir the lumen of the tube these inner cells 
have undergone division, forming small epithelial cells, or spermatoblasts, which, by 
a series of changes, become converted into spermatozoa. In the young subject, the 
sominal cells present somewhat the appeamnce of an epithelial lining, and do not 
almost fill the tube, as in the adult testis. ♦ 

The tubules are enclosed in a delicate plexus of capillary vessels, and are held 
together by an intertubular connective tissue, which presents large interstitial spaces 
lined by endothelium, wliich are Ijelieved to be the lootlets of the lymphatic vessels 
of the testis. 

Irijbhe apices of th,0 Ipbules, the tubuli become less convoluted, assume a nearly 
straight course, and unite together to form from twenty to thirty larger ducts, of 
about in diameter, and these, from their straight course, are called 

vasa recta. 

The vasa recta enter the fibrous tissue of tho medmstinum, and pass upwards 
and backwards, forming, in their ascend, a close network of anastomosing tubes, with 
exceedingly thin parietos ; this constitutes the rete testis. At the upper end of the 
media^^itiPUin, the vessels of the rete tt^s^is terininatp in from twelve to fifteen or 
twenty ducts, the vasa efferentia : they perforate the tunica albuginea, and carry 
the seminal fluid from the testis to the epididyjniis. Their course is iit first straight, 
they then become enlarged, and exceedingly convoluted, and form a series of coni- 
cal masses, the cop,i. vasc^dosi, which, to- 

gether, constitute tlio gloims major of 43 1.. -Vertical section of tlm Testicle, 

the epididymis. Each cono consists of a to show the arraugenient of the 

single convoluted duct, from six to eigJit 
inches in length, the diameter of which 
gradually decreases from the testis to the 
epididymis. Opposite the ba^.as of the 
cones, tlie efferent vessels open Mt narrow 
intervals into a single duct, which con-*' 
stitutes, by itaS complex convolutions, the 
body and globus minor of the epididymis. 

When the convolutions of this tube are 
unravelled, it measures upwards of twenty 
feet in length, and increases in breadth 
and thickness as it approaches^ the vas 
deferens. The convolutions are held 
together *^by fine areolar tissue,* and by 
bands of fibrous tissue. A long narrow 
tube, the vascxdnm aherrans of Holler, is 
occasionally found connected with the 
lower imrt of the canal of the epididymis, 
or with the commencement of the vos 
deferens. It extends vp into the cord for 
about two or thred*^ inches, where it ter- ^ 
minates by a blind extremity, which is 
occasionally bifurented. Its length varies 
from iMi mch and a half to fourteen inches, and sometimes it becomes dilated towards 
its extremity : more commonly, it retains the same diameter throughout. Its 
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structure is similar to that of the vas deferens* Occasionally it is found uncon- 
nected witti the epididymis* 

The vasa recta and the tubes of the rete testis have very thin paiietes, and con- 
sist of a basement membrane lined by a single layer of squamous epithelium. The 
vasa efferentia and the tube of the epididymis have walls of considemble thickness, 
on account of the presemoe in them of muscular tissue, which is principally arranged 
in a circular manner. These tubes are lined by columnar ciliated epithelium. 

The Vas D^erens, the excretory <liict of the testis, is the continuation of the 
epididymis. Commenmiig^ at ])art of the globus minor, it ascends along 

the posterior and inner side of the testis and epididymis, and along the back j)art of 
the spermatic cord, through the spermatic Ciiiial t<» the internal abdominal ling. 
From the ring it descends into the pelvis, ciossing the external ilijic vessels, and 
curves round the olTEer side of the epigastric artery : ni the side of the Madder, it 
arches liackwards and downwards to its base, crossing outside the obliterated hypo- 
gastric artery, and to the inner side of thej ureter* At*tho base of the bladder, it lies 
between that viscns and the rectum, lainning along the inner border of the vesicula 
seminalis. In this situation it becomes enlarged and sacculated ; and, becoming 
naiTowed at the base of the j)rostate, unites with the duct of the vesicula seminalis 
to form thjg„.^^^^ duct. The vas deferens pi'esents a hard an^ cord-like sensa- 

tion to the fingers ; it isjibouk^two fc^et in length, of cylindrical form, and about a 
line and a quarter in diameter. Its walls (Tense “ rneasiiring one-tbird of a lino ; 

and its canal is extremely small, measuring about half a line. 

In sh'ucture, the vas deferens consists of three coats: i. An external, or cellular 
coat ; 2. A rnuscuhir coat, which is thick, dense, elastic, and consists of two longi- 
tudinal, and an intermediate circular layer (tf muscular fibres ; 3. An internal, or 
mucous coat, which is pale, and arranged in longitudinal folds ; its ei>iibolial cover- 
ing is of the columnar variety. • 

VEsicun.4i Seminaees. 

Thi^. Sf mvnal yesicles are two lobulated membranous pouches, plac ed between the 
base of tlie bladder and the rectum, serving as reservoirs for the semen^ and secreting 
a fluid to be added to the secn^Iion of the testicles. Kach sac is somewhat pyramidal in 
form, the broad end being directed backwards, and the narrow end forwards towards 
the prostate. They measure about two and a half inches in l(3ngth, about five lines 
in breadth, and two or three lines in thickness. Thc?y vary, however, in si2e, 
not only in different individuals, but alsy in ihe same individual cm the two sides. 
Their upper surffbce is in conta«t with the bjise of <he bladder, extending from near 
the tergailnation of tKc ureters to the base of the prostate gland. Their jM-m/er s'itrJ'fjice 
rests upon the recjtum, f]W.ni which they are separated by the recto- vesical fascia. 
Their pl^ferior extremities divcn*ge from each other. Their anterior extremities are 
pointed, and converge towards the base of theprostate gland, where each joins with 
the corresponding vas deferens to form the ejaculatory diuit. Along the inner mar- 
gin of each vesicula runs the enlarged and convoluted vas deferens. The inner border 
of the vesiculee, and the corresponding vas deferens, form the lateral boundary of a 
triangular space, limited tehind by the recto- vesical peritoneal fold ; the portion of 
the bladder included in this sp&ce rests on then’ectum, and corresponds with the 
trigo'num vesicae in its interior. . 

Structure. Each vesicula consists of a single tube, coiled upon itself, and giving 
off several in‘egular «8cal divertienht: the separate coils, as well as the diverticula, 
being connected together by fibi*ous tissue. When uncoiled, this tube is about the 
diameter of a quill, and varies in length from four to six inclies ; it terminates pos-* 
teriorly in a cul-de-sac ; its anterior extremity l^ecomes constricted into a narrow 
straight duct, which joins on its inner side with the corresponding vas deferens, and 
forms the ejaeulatory duct. 

The ejaculatory dttciSy two in number, one on Ciich side, are formed by the June* 
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tion of the duct of the vesicula seiniualis with the vas de 'eieiis. Each duct is about 
three-quarters of an inch in length ; it commences at the base of the prostfite, and 
lams forwards and upwards in a canal in its substance, and along the side of the 
sinus pocularis, to terminate by a separate slit-like orifice close to or just within 
the margins of the sinus. The ducts diminish in size, and converge towards their 
termination. * * 

Structurv. — The vesiculoB seininales are composed of three coats : an external or 
JihrO‘CelluIar, derived from the recto-vesical fascia; a middle or muscular ceat^ which 
is thinner than in the vas deferens : the muscular fibres are arranged in two layers, 
superficial or transverse, and deep or longitudinal, which are placed chiefly on the 
sides of tlie vesicular, and are continuous with the muscular fibres of the urethra, 
along the ejaculatory ducts; and an internal or mucous which is pale, of a 

whitish-brown colour, and presents a delicate reticular structure, like that seen in 
the gall-bladder, but the meshes are finer. The epithelium is columnar. The coats 
of the ejaciihitory ducts are •extremely thin, the outer fibrous layer being almost 


432. — liasB of the Bladder, with the Vasa Defereiitia 
and VeskulcC Soiiiinales. 



entirely lost after their entrance into the prostate, a thin layer of muscular fibies and 
the mucous membrane forming the only constituents of the tubes. 

Vessels arid Aerves, Tlic arteriBs supplying the vesicuhe seminales are derived 
from the inferior vesical and middle bienioiThoidal. The ceins and lymphatics 
accompany the arteries. The nerves are derived from the hypogastric plexus. 

The Semen is a thick, whitish fluid, having a peculiar odour. It consists of a 
fluid, the^jiquor seminis, and solid particles, the seminal granules, and spermatozoa. 
The liquor seminis is transparent, colourless, and of an albuminous composition, 
containing particles of squamous ^ and columnar epithelium, with oil-globules and 
granular matter floating in it, besides the above-mentioned solid elements. 

The seminal granules are round finely-granular cor|>uscles, measuring ^^-oxith of 
an inch in diameter, t 

The spermfiiozoa^ or spermatic filaments, are the essential agents in pi*oduoing 
fecundation. They.., are minate elongated particles, consisting of a small flattened 
oval extremity or body, and a long slender aaudal filament. A small circular spot is 
observed in the centra of the body, and at its point of connection with the ttiil there 
is frequently seen a piojecting rim or collar. The movements of these bodies are 
xmnarkabic, and consist of a lashing or nndulatoiy motion of the tail. 
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Bkscent of the Testes. 

The testes, at an early period of foetiil ^life, are placed at Me back part of the 
abdominal cavity, behind the peritoneum ; in front, and a little below the kidneys. 
The anterior surface and sides are invested by peritoneum : the bloed-vessels and 
efferent ducts are connected with their posterior surface; and attached to the lower 
end is a peculiar structure, the gubernaculum testis, wliich is sai^ to assist in their 
descent. 

The G ^ern aculum attai^ns its fuJH^^ the fifth and si^th 

gionths; it is a conical -shaped cord, attacdi^d allov^^ to the lower end of the ejpi- 
didymis, and below to the bottom of the scrotum, it is placed behhid the peri- 
toiieum, lying upon the front of irie Psoas muscle, and completely filling the inguinal 
canal. It consists of a soft transparent areolar tissue within, which often appesrs 
partially hollow, surrounded by a layer of striped muscular fibres, the Oremaster, 
which ascends upon this body to be attached to the testis. According to Mr. Cur- 
ling, the gubernaculum, as well as these muscular fibres, dividg^,^.be^ 
processes : tlje'^’^external and broadest process is connected with Poupart's ligament 
in the inguinal canal ; the middle process descends along the inguinal canal to the 
bottom of the Bcaotum, where it joins the dartos; the internal one is firmly attacht»d 
to the os pubis and sheatli of the Rectus muscle ; some fibres, moreover, are reflected 
from the Internal obliijue on to the front of the gubernaculum. U[> to the f ifth 
month, the testis is situated in the lumbar region, covered in fi*ont and at the sides 
by peritoneum, and supported in its pdsilToh'nBy a fold of tluit membrane, called the 
litesorchium } between the fifth and sixth mo|ith8 the testis descends to the iliac 
fossa, the gubernaculum at the same time becoming shortened; during the sevejiSTi 
month, it enters tlie internal abdominal Fiuij^, a small pouch of peritoneum 
mgriW/iv) preceding the testis in its course through the canal. By the end of the 
eighth month, the testis has descended into the scrotum, carrying down with it a 
lengthened pouch of peritoneum, whfch communicates by its upper extremity with 
the peiitoneal cavity. Just before birth, the upper part of the pouch usually 
becomes closed, and this obliteration extends gradually downwards to within a 
sliort distance of the testis. The process of peritoneum surrounding the testis which 
is now entirely cut off from the general peritoneal cavity, constitutes the litnica 
vaginalu,^ 

Mr. Curling believes that the descent of tlie testis is effected by^means of tJie 
muscular fibres of the guternaculum ; those fibres #vhich proceed from Poupart’s 
ligament and the Obliquus internus are said to guitle the oigan into the inguinal 
canal ; those attached to the pubis draw it* l)elow the external abdominal ring ; and 
those attached to ’the bottom o? the scrotum complete its dcscdnt.f During the 
descent of the organ these muscular fibres become gradually everted, forming a 
muscular layer, which becomes placed external to the process of the peritoneum, 
surrounding the gland and spermatic cord, and constitutes the Cremaster, In the 
female, a small cord, corrjesponding to tho gubernaculum in the male, descends to the 
inguinal region, and ultimately forin^thc round ligament of the uterus. A pouch of 
l^ritoneuin accompanies it along the inguinal canal, analogous to the processus 
vaginalis in the male : it is called the Cftnaljjf Nnck. • 

* The obliteration of the process of peritoneum whidi accompanies the cord, and is hence 
ciiWeA the furdculnr pi'oce88f \s incomplete. For an account of the various conditioDS 
produced liy such incomplete obliteration (which are of great importance in the pathological 
anatomy of Inguinal Hernia), the student is referred to tlie ^ Essay on Hernia,’ by Mr. Krkett, 
in A System of Surgery^ edited by T. Holibes, vol. iv. 

t Oleland denies that the gubernaculum * is the agent by which the change in the 

C osition of the testis is effected. For an interesting of the various viewa^ which 

ave been held with i^egard to the descent of the testis, sec Mvvhanmn of the G ubernaetdum 
!/W«s, by Cleland, Edinburgh, 1856. 



Female Organs of Generation. 


T he external Organs of (Jeneration in the fei^ale are the inons Veneris, the 
labia nuyora and minora, the clitoris, the meatus urinarius, and the orifice of 
the vagina. The term ‘vulva* or ‘pudendum,* as generally applied, includes all 
these parts. 

The mans Veneris is the round(‘d eminence in front of the i>ube.s, formed by a 


collection of fiitty tissue! beneath the integument, 
becomes covered with hair a.t the time of puberty. 

The lahia tuajora are iavo prominent 
longitudinal cutanecuis folds, extending 
(lownwHT’ds from the mens V oneris to the 


It surmounts the vulva, and 


Tlie Viilvn. External Female 
OrgMiiM of (Jeneration. 


anterior boundary <jf the poidmeum, and 
enclosing an elliptical fissure, the com hi on 
urino-sexiial opening. Each labium is 
formed externally of integument covoml 
with hair; internally, of mneous mem- 
brane, which is continuous with thogonitb- 
urinary mucous tract ; and between the 
two, of a comsidex^able quantity of areolar 
tissue, fat, and a tissue resembling the 
dartos of the scrotum, besides veaselaj" 
nerves, and glands. The labia are thicker 
in front than behind, and joined t/Ogether 
at each extremity, forming the anterior and 
posterior commissures. The i:||terval left 
between the posterior commlg^W^ 
margin of the anus is about ^an inch J.n 
length, and constitutes the [)erTneeUm. Jujit 
within the posterior commissure is a small 
transverse fold, i\\e freenulum puiiemidi or 
fqurcJiette^ which is coiujiapiily ruptured in 
the first parturition, and the space between 
it and the commissure is called the^os^^ 
The labhi are analogous to 
the scrotum in the male. 

The iabia minom or nym.phq^ are two 
small folds of mucous membrane, situated 
withih the labia majora, extending from 
the clitoris obliquely downwards and out- 
wards for about an inch and a half on<each 
side of the orifice of the vagina, on the 
sides of which they are lost. They are 
continuous externally with th& labia majora, 
internally with the inner smfaoe of the ® 



vagina. As they cell verge towards the clitoris in front, each labium divides into 
two folds, which surround the glans clitoridis, the superior folds jiniting to form the 
preeputium ^iit<^idis, the inferior folds being attached to the glans, and forming the 
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frcenum. The nymphse are composed of mucous membmne, covered by a thin 
epithelial layer. They contain a plexus of vessels in their interior, and are 
provided with numerous large mucous crypt^vhich secrete abundance of sebaceous 
matter. 

The clitoris is an erectile structure, analogous to the corpora c»yeraosa of the 
penis. It is situated beneath the anterior comihissirre, piitially hidden between the 
anterior extremities of the labia minora. It is an elongated ojgan, co nnected to the 
rami of the pubes and ischia on each side by two crura ; the body is short ancT con- 
ceaie3 beneath the labia ; the free exti*emityi^ "or glans clitoridis, is a small rounded 
tubercle, consisting of spongy erectile tissue, and highly sensitive. The clitoiis con- 
sists of two corpora cavernosa, composed of erectile tissue enclosed in a dense layer 
of fibrous membrane, united together along their inner suiiaces by an incomplete 
fibrous pectiniform septum. It is provided, like the penis, with a suspensory ligament. 


434* — Section of P^emale Pelvis, showing l^Jsition of Viscera. . 



and with two small muswt^o, me o^ix-ectores clitoridis, which are inserted into the 
crura of the corjxjra cavernosa. ^ ^ 

Between the cJitOT^ and the entrance of the v ap n a is a triangular smooth surface, 

side by the nympha? ; t his the ves tibule." 

The_orifio e oi tS e ^ (meatus UT^nariu^ is^tuated at the back part of the. 
vestibule, alx>ut a n inc h below the clitoris, and ifear the margin of the vagina, sur- 
i:^und^ by a prominent of the mucous membrane. Below the meatus 

urinarius is the orifice of the vagina, an elliptical aperture, more w less closed in ‘flie 
virgin by a membranous fold, the hymen. * 

The hyrmn js a thin semilunar fold of mucous membrane, sti:^tched across the 
lower part of'tJie orifice of the vagina ; its concave margin being turned upwards 
towai'ds the pubes. Sometimes -this membrane forms a complete septum across the 
orifice of the vagina — a condition known as imperforate hymen. Occasionally it forms 

3 C 
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a circular septum, perforated in the centre by a round opening ; sometimes it is 
cribriform, or its free margin forms a membranous fringe, or it may be entirely absent. 
It may also persist after copulation. ^The hymen cannot, consequently, be considei ed 
as a test of virginity. Its rupture, or the rudimentary condition of the membinno 
above referred to, gives rise to those small rounded elevations which surround the 
opening of the vagina, the carumulrn myrtiformes. 

Glands of Bartholine . — On each side of the commencement of the vagilla is a 
round or oblong body, of a reddish -yellow colour, and of the size of a horse-bean, 
analogous to (>owper\s gland in the male. It is called the gland of Bartholine. Each 
gland opens by means of a long single duct, upon the inner side of the nympha', 
external to tho; hymen. Extending from the clitoris, along either side of the vesti- 
bule, and lying a little l>ehind the nymphai, are two large oblong masses, about an 
inch in length, (insisting of a plexus of veins, enclosed in a thin layer of fibrous 
membrane. These bodies are narrow in front, rounded below, and are connected 
with the crura of the clitoins and rami of the pubes : they are termed by Kobelt the 
hulbi vestihuli ; and he considers them anah>gous to the bulb of the corpus spougio- 
Kum in the male. Immediately in front of these bodies is a smaller venous plexus, 
eontinuous with the bulbi veslabuli behind a-nd the glans cHtoindis in front ; it is 
called by Kobelt tho. pars inter media ^ and is considered by him as analogous to that 
part of the body of the corpus sjiongiosum which immediately succeeds the bulb. 


Blaudke. 

The bladder is situated at the knterior part of tho pelvis. It is in relation, in. 
fronts with the os pubis ; behind^ witli the uterus, some convolutions of the small 
intestine being interposed ; its base lies in contact with the neck of the uterus, and 
with the anterior wall of tho vagina. Tho bladder is said to be larger in the femsic 
than in tlio male, though this is denied by Henle, ?ind is very broad in its transvcrsjj 
* diameter. 


ITeetiiha. 

The urethra, i.s a narrow membranous canal, about an inch and a half in length, 
extending from the neck of the bladder to the meatus urinarius, Jt is placed 
V>eneath the symphysis ])ubis, embedded in tlie anterior wall of the vagina ; and its 
direction is obliquely dowpwards and forwards, its course being slightly curved, 
tlie concavity directed forwards and upwards. Its diameter, when iindilated, is 
about a quarter of an inch. The unethra perforates the triangular ligament, pre- 
cisely as in the male, and is surrounded by tHe muscular fibK^s of the Oomprassor 
uretlira;. 

Structure, — The urethra consists of tliree coats : muscular, erectile, and mucous. 

The muscular coat is continuous with that of tho bladder ; it extends the whole 
length of the tube, and consists of an inner longitudinal and an outer circular stratum 
of inuacubir fibres. 

A tbin layer of spongy erectile tissue, containing a plexus of largo veins, iniei - 
mixed with bundles of uiistriped muscular fibi*©, lies immediately beneath the mucous 
coat. 

The mucous coat, is pale, dbntinuous, externally, with that of the vulva, and in- 
ternally with tliat of the bladder. It is thrown into longitudinal folds, one of whu hi 
placed along the floor of the camil,n:*esemble8 the verumontanum in the male urethra. 
It is lined by laminated epitlielium, which becomes spheroidal at the bladder. Its 
external orifice is surrounded by a few mucous follicles. 

The urethi^p., irom fiot being surrounded by dense resisting structures, as in 
the male, admits of considerable dilatktion, which enables the surgeon to I’ernove 
with considerable fiicility calculi, or other foreign bodies, from tho cavity of the 
bladder. 
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llEtn-UM. 

The rectum is more capacious and less curved in the female than in the male. 

The Jirst portion extends from the left sacro-iliac symphysis to the middle of the 
sacrum. Its connections are similar to those in the male. 

seconds portion extends to the tip of the coccyx. It is covered in front by the 
peritoneum, but only for a short distance, at its upper part : it is in relation with 
ilie posterior wall of the vagina. 

The third portion curves backwards from the vagina to the anus, lea.ving a 
spjice which corresponds on the surface of the body to the jjerinjeurii. Its extremity 
is surrounded by the Sphincter muscles, and its sides are supported by tlie Levatores 
ani. 


The Vagina. 

The vagina is a membranous canal, extending fiom the vulvn. to the uterus. It 
is situated in the cavity of the pelvis, behind the bladder, and in front of the rectum. 
Its direction is curved forwards and downwards, following at first the line of the 
axis of the cavity of the pelvis, and afterwards that of the outlet. It is cylindrical 
in shape, flattened from before backwaixls, and its walls aie ordinarily in contact 
with (^ach other. Its length is about four i riches along its anterior wall, and between 
five and six inches tdpng^ its postevior wall. It is constr icted at its commencement, 
and becomes dilated near its uterine extremity ; it surroirnds the vaginal portion of 
tlie cervix uteri, a short distance from the os, and its attachment extends higher up 
on the post(u ior than on the anterior wall of the uterais. 

l^elations, — Its anterior surface is in i*elation with the base of the bladder, and 
with the urethra. Its posterior snr/ace iS conneetted to the anterior wall of the 
for the lower ffiHii^fourths of its extent, tlie fourtTiTieing^^sep^ 

from that tube by the recto-uterine fold of peritoneum, which for*ms a 
between the vagina and rectum. Its skies give attachment superiorly to the broad 
ligaments, and inferiorly to the Levatoi*e.^ani muscles and recto- vesical fascia. 

Structure , — The vagina con.sists of an internal mucous lining, of a muscular coat, 
and an external layer of erectile tissue. 

The mucmcif msmhrane is continuous above with that lining the utei’us,and below, 
with the integument covering the labia majoia. Its inner surface prcisents, along 
the anterior and posterior walls, a*longitudiiial ridge gr raphe, called the columns of 
the vagina^ and numerous transverse ridges or rugae^ extending outwards from the 
raphe on either side. These rugae are divided by furiows of variable depth, giving 
to the mucous membrane the apjr^rance of being studded over with conical projec- 
tions or papillue ; they are most numerous near the orifice of the vagina, especially 
in females before parturition. The epithelium covering the mucous membrane is of 
the squamous variety. The submucous tissue is very loose, and contains numerous 
large veins, which by their anastomoses form a plexus, together with smooth mus- 
cular fibres derived from *the muetjular coat ; it is regarded by Giissonbauer as an 
erectile tissue. 

The muscular coat consists of two layers ; an internal longitudinal, whieii is far 
the stronger, and an external circular layer. The longitudinal fibres are continuous 
with the supei'ficial muscular fibres of the uterus. ‘The strongest fasciculi are those 
attached to the recto-vesical fascia on each side. The two layers are not distinctly 
separable from eatih other, but are connected 1^ oblique decussating fasciculi which 
pass from the one layer to the other. • 

The erectile tiss^ie consists of a layer of loose connective tissye ; emtiedded in it is 
a plexus of large veins, and numerous bundles of unstri|ffed muscular fibres, derived 
fi'om the circular muscular layer. The aVrangement of the veins is similar to that 
found in other erectile tissues. 
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The Uterus. 

The uterus is the organ of gestation, receiving the fecundated ovum in its cavity 
retaining and supporting it during the development of the foetus, and becoming the 
principal agent in its expulsion at the time of parturition. 

hi the virgin state it is pe^ar-shaped, flattened from before backwards, and situated 
in the cavity of the pelvis, tetween the bladder and the rectum ; it is retained in its 
position by the round and broad ligaments on each side, and projects into the up|>er 
end of the vagina below. Its upper end, or base, is directed upwards and forwards ; 
its lower end, or apex, downwards and backwards, in the line of the axis of the 
inlet of the peTvTs." It therefore forms an angle with the vagina, since the dii*ection 
of the vagina corresponds to the axis of * tlie ^vif y arid outlet of the pelvis. The 
uterus measures about three inches in length, two in breadth at its upper part, and 
an inch in thickness, and it weighs from an ounce to an ounce and a half. 

The fundus is the upper broad extremity of the organ : it is (convex, covered by 
peritoneum, and placed on a line below the level of the brim of the pelvis. 

Th(3 bodg gradually narrows from the fundus to the neck. Its anterior surface 
is flattened, covered by peritoneum in the upper three-fourths of its extent, and 
separated from the bladder by some c6nvolutions of fixe small intestine : the lower 
fourth is connected with the bladder. Its posterior surface is convex, covered by 
j)oritoneum throughout, and separated from the i*ectum by some convolutions of the 
intestine. Its lateral margins are .concave, and give attachment to the Fallopian 
tube above, the i*ound ligament below and in front of this, and the ligament of the 
ovary behind and below both of these ^^ructures. 

The cervix is the lower rounded and constricted jxortion of the uterus : around 
its circumference is attached the upper end of the v^igina, which extends upwards a 
greater distance behind than in front. , 

At the vaginal extremity of the uterus is a transverse aperture, the os uteri ^ 
bounded by two lips, the ant(3rior of which is thick, the posterior narrow and long. 

Liganients,--T!]ie ligaments of the uterus are six in number : two anterioi*, two 
posterior, and two lateral. They are formed of peritoneum. 

The turn anterior ligaments (vesico-uterine) are two semilunar folds which pass 
Ixetvreen the neck of the uterus and the fxosterior surface of the bladder. 

The two 2><>sterior ligamoiifs {recto-uterine) pass between the sides of the uterus 
and rectum. The fold of perctoneum which forms these ligaments is reflected from 
the anterior surface of the second portibn of the rectum on to the posterior suifjuje 
of the upper part of the vagina, and thence passes up on to" the posterior wall 
of the uterus. It thus forms a pbuch or cuUde-sac is termed the recto-vaginal 
pouchy or pouch of Douglas, 

The two lateral or hroad, ligaments pass from the sides of the uterxxs to the lateml 
Y^lls of the pefvis, forming a* septum licrbM the peTy^^ that cavity 

into two portions. lu the ariteribr “pai^ the bladder, ui;;ai£ia, and 

vagina ; in the posterior part, the rectuihr " 

cavity of the is small in" compaids with the size of the orgap : that 

portion of the cavity which coiresponds to the body is triangular, flattened from 
before backwards, so that its walls are closely approximated, and having its base 
directed upwards towards the fundtis. At each s uperior angle is ajfo nnel* sha ped 
criyity, which constitutes the I’emaiifs of the division of the body of the uterus into 
two cornua ; and at the bottom of each cavity is the minute orifice of the Fallopian 
tube. At the inferior angle of the uterine cavity is a small constricted opening, the 
iiilefbal orifice {ostium iniernum)^ which leads into the cavity of the cervix. Tlxe 
cavity of the cervix is somewhat cylindrical, flattened from before backwards, broader 
at the middle tkan at either extremity, and communicates, below, with the vagina. ' 
Each wall of the canal jiresents a longitudinal column, from which proceed a number 
jpf amall oblique, columns, giving the appeaiunce of branches from the stem of a tree ; 
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anti hence the name applied to it. Tliese folds usually become 

vtiiy indistinct after the firstTSTJour. 

Structure, — The uterus is composed of three coats : an external serous coat, a 
middle or muscular layer, and an internal mucous coat. 

The serous coat is derived from the peritoneum ; it invests the fundus and the 
whole of the posterior surface of the body of the uterus ; but only the upper three- 
fourMis of its anterioi- surface. 

The muscular coat forms the chief bulk of the substance of the uterus. In the 
unimpregnated state it is dense, firm, of a gieyish colour, and cute almost like 
carti^ge. It is thick opi)osite the middle of the body and fundus, and thin at 
the orifices of the Fallopian tubes. It consists of bundles of unstriped muscular 
fibres, disposed in layers, intermixed with areolar tissue, blood-vessels, lymphatic 
vessels, and noiwes. In the impregnated state the muscular tissue becomes more 
prominently developed, and is disposed in three layers - external, middle, and 
internal. • 

The external layer is placed beneath the peritoneum, disposed as a thin plane ou 
the anterior and posterior surfaces. It consists of fibies, whi(jh pass transversely 
across the fundus, and converging at each superior angle of the uterus, are continued 
on the Fallopian tubes, the I’ound ligament, and ligament of the ovary ; some passing 
at each side into the broad ligament, and others running backwards from the cervix 
into the recto-uterine ligaments. 

The middle layer of fibres presents no rc^gulaiity in its arrangcirnent, being dis- 
posed longitudinally, obliquely, and transversely. 

The internal or deep layer consists of circular fibres arranged in the form of two 
hollow cones, the apices of which surround the* orihees of the Fallopian tubes, their 
])asos intermingling with one another on the middle of the body of the uterus. At 
the cervix these fibres are disposed transverSoly. 

The mucous memhrane is thin, smooth, and closely adherent to the subjjicent 
tissue. It is con|jinuoiis, througli the fimbriated extremity of the Fallopian tubes, with 
the peritoneum ; and, through the os uteri, with the mucous membrane lining the 
vagina, . 

In the body of the uterus it is smooth, soft, of a leddish colour, lined by 
columnar ciliated epithelium, and presents, when viewed with a lens, the orifices of 
numerous tubular follicles arranged perpendicularly to the surface. They are of 
small size in the unimpi’egnated uterus, but shortly after impi'egnation they l>ecome 
enlarged, elongated, presenting a ftoiitorted or waved jj.ppearance towai’ds their closed 
extremities, which occasionally dilate into two or thiee sacculated tjxtiemities. The 
circular orifices of these glands may be seen on the iniiei* suiface of the mucous 
membrane, many of which during*the early period of pregnancy are suri’ounded by a 
'whitish ring formed of epithelium which .lines the follicles. In the impregnated 
uterus the epithelium loses its ciliated chaificter. 

In the cervix the mucous membrane between the rugse and around the os uteri 
is provided with numerous » mucous follicles and glands. The small, transparent, 
vesicular elevations, so often found within the os and cervix uteri, are due to closure 
of the mouths of these follicles, and their distensioh* with their proper secretion. 
They are called the oyula of Naltoil^c,^ The muco]is membrane coveiing Uie lower 
half of the cervix presents numerous papillae. 

Vessels arid Nerves, — T-lie arteries of the uterus ^re tlie uterine, from the in^iial 
iliac j and the ovarian, from the aorta. They are remarkable for their tortuous 
course in the suGstance of the organ, apH for their freejuent anastomoses. The veins 
are of large size, and correspond with flxe arteries. In the impregnated uterus these 
vessels are termed tlie uterine sinuses^ consisting of the lining membrane of the veins 
adhering to the walls of the canals channelled through the sutmtance of the uterus. 
They terminate in the u.terine pl^uses. •The lymphatics are of large size in^the im- 
pregnated uterus, and terminate in the pelvic and lumbar glands. The ndrves are 
derived from the inferior hypogastric and spermatic plexuses, and trom the third and 
fourth sacral nerves. 
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The form, flizp, and situation of the uterus vary at different penods of life and under 
different cifcu instances. 

In the fwtus the uterus is contained ini^he abdominal cavity, projecting* beyond the brim 
of the pelvis. The cervix is considerably larger than the body. 

At pubet'ty the uterus is pyriform in shape, and weighs from eight to ten drachms. It 
has descended into the pelvis, the fundus being just below* the level of the brim , of this 
cavity. Tlie arbor vitae is distinct, and extends to tlie upper part of the cavity of the 
organ. ^ ^ 

During and after mevistriiation the organ is enlarged, and more vascular, its sunaces 
rounder; the os externum is rounded, its labia swollen, and the lining membrane of the body 
thickened, softer, and of a darker colour. 

During pt^egnanoy the uterus twreases so as to weigh from one pound and a half to three 
pounds. It beHJouies enormously enlarged, and projects into the hypogastric and lower part 
of the umbilical regions. 'J'his enlargement, which continues up to the sixth month of 
gesf ation, is partially due to increased development of pre-existing and new-formed muscular 
tissue. The round ligamiuits are enlarged, and the broad ligaments become encroached upon 
by the uterus making its w*ay between their lainime. The mnc(»us membrane becomes more 
vascuilnr, its mucmis follich‘s and glands enlarged ; the rugie and folds in the canal of the 
cervix bt*coine obliterated; the blood and lymphatic vessels as well as the nervtiS, according 
to the researches of Dr. Lee, greatly enlarged. 

A fter parturition the uterus nearly reg.ains its usual sl/t% weighing from two to three 
ounctss; but its cavityds larger than in the virgin state; the external 4)riti(?e is more marked, 
and assumes a tra,ns\’erse direcdlou ; its edges present a tissured surface ; its vessels are 
tortuous ; and its muscular layers are more detinod. 

In old age the uterus becomes atrophitid, and paler and denser in texture ; a more 
distinct constriction s<*paral.es the body and cervix. The ostium internum, and, occasionally, 
the vaginal oriffee, often become obliterated, and its labia almost entirely disappear. 


AppendaoIs op the Uterus. 

The appendages of the uterus ^*0 \lio Fallopian tubes, the ovai‘ies and theii* 
ligaments, and the round ligaments. These structiv'os together with their nutrient 
vessels and nerves, and some scattered muscular fibri'S, are encli^ed bejbw<^i the 
two folds of peritoTienm which constitute the broad ligaments ; they ai*o placed in 
jthe following order : in front is the round ligament ; the Fallopian tube occupies the 
|fr*ee margin of the broad ligament ; the ovary and its ligament are behind and below 
I tlie hitter. 

Fallopian tubes, or oviducts, convey the ova from the ovaries to the cavity 
of the uterus. They are two in number, one on each side, situated in the fret? niai-giu 
of the broad ligament, exteivling from each superior angle of the uterus to the 
sides of the ]^^>elvis. Fiach tulje is about four inches in length ; its caiial is exceed- 
ingly minute, and commences at the superior angle of the uterus by a minute oriffee, 
the ostium whicli will hardly admit a tine bristle; it* continues narrow, 

along the inner half of the tube, and thvui gradually widens into a trumpet-shaped 
extinmity, which becomes contracted at its termination. This orifice is called the 
ostium abdominals, and communicates with the peritoneal cavity. Its margins are 
surrounded by a series of fringe-lilc^ prck^esses, termed fimhrias, and one of these 
processes is connected with the outer end of the ‘ovary. To this part of the tube 
the name fimbriated extremity is applied ; it is also called morsus diahoU, from the 
peculiai* manner in which it embraces the surface of the ovary during sexual excite- 
ment. In connection with the fimbrim of the Firilopian tube, or with the broad 
ligament close to them, there is* frequently a small vesicle or hydatid, floating on a 
long stalk of peritoneum. 

Structure. — The Fallopian tube tonsists of three coats ; serous, muscular, and 
mucous. * 

The external or ae^ious coat is derived from the peritoneum. 

The middle or muaculanf coat consists of an external longitudinal and an internal 
circular layer of muscular fibres continuous with those of the uterus. 

The internal^pY mucoiu coat is continuous with the mucous lining of the uterus, 
and at the free extremity of the tube with the peritoneum. It is thrown into 
longitudinal folds in the outer part of the tube, which indicate its adaptation for 
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dilatation, and is covei^ed by cohunnar ciliated epithelium. This form of opitheliuiu 
is also found on the inner and outer surfaces of the fimbrue. 

' The Ovaries {testes muUehres^ Galen) are^ analogous to the testes in the male* 
They are -oval-shaped bodies, of an elongated form, flattened from above downwards, 
situated one on each side of the ^deyixs, in the posterior jiart p^^ broad ligament 
behind and below the Fallopian tubes. E^h ovary is ix)nnected, by its anterior 
margin, to the J^road^ by its inner extremity to the uterus by a projmr 

ligaraeht, tEeTi^ment^^^^^^ j andTby its outer end to the fimbriated extremity 

of t^ Fall<^ tube by a short ligamentous cord. The ovaries are of a whitish 
colour, and present eitTier a smooth or puckered unevKIn surface. They ai'e each about 
an inch and a half in length, three-quarters of an inch in widtli, and about a third of an 
inch thick ; and weigh from one to two drachms. The surfaces and posterior convex 
border are free, the anterior straight border being attached to the bioad ligament. 

Professor His has described the position of the ovary with its long diameter 
almost vertical and the Fallopian tube as running along its upper extiomity, and then 
taking a sudden turn downwards over the outer border of the ovary to below the 
level of its lower extremity. From this point the fimbrite are directed upwards, and 
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the ovary rests upon them. From this description it >Yould appear that the ripe ova, 
when liberated from the ovary, would drop at once into the tube. 

Strvjcture , — The ovary consist^ of a number of Graafian vesicles, embe^dded in the 
meshes of a stroma or framework, and invested by a serous covering derived from the 
peritoneum. 

tierous covering, — Though the investing membrane of the ovary is derived from 
the peritoneum, it differs essentially from that structure, inasmuch as its epithelium 
consists of a single layer of coluirftiar cells, instead of the flattened endothelial cells 
of other parts ; this has been termed the germinal efnthelium of Wfddeyerj and gives 
to the surface of the ovary a dull grey aspect instead of tlie shining smoothness of 
serous membranes generally. 

Stroma.^The stroma is a peculiar soft tissue^ abundantly supplied with blood- 
vessels, consisting for the most part of spindle-shaped cells, with a small amount of 
ordinary connective tissue. These cells have Ifeen regarded by some anatomists as 
unstriped muscle cells, which, indeed, ftiey most resemble (His) ; by others as con- 
nective-tissue cells (Waldeyer, Henle, and Kblliker). On the surface of the organ 
this tissue is much condensed, and forms a layer compos t5d of short connective-tissue 
fibres, with fusiform cells between them. * This was formerly regarded aa a distinct 
fibrous covering, and was termed the tunica albuginea^ but is notjiing more than a 
condensed layer of the stroma of the ovary. 

Oraajian vesicUs . — Upon making a section of an ovary, numerous round trans- 
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parent vesicles of various sizes are to be seen; they are the Graafian vesicles, 
ovisacs containing the ova. Immediately beneath the superficial covering is a layer 
of stroma, in which are a large number of minute vesicles, of uniform size, about of 
an inch in diameter. These are the Graafian vesicles in their earliest condition, and the 
layer where they ai-e found has been termed the cortical layer. They are especially 
numerous in the ovary of the young child. After puberty, and during the whole of 
the child-bearing period, large and mature, or almost mature, Graafian vesicles are 
also found in the cortical layer in small numbers, and also ‘ corpora lutea,' the re- 
mains of vesicles which have bui^st and are undergoing atrophy and absorption. 


436. — Section of the Ovary of a Virgin, showing 
the Stroma and (:l^raa1ian Vesicles. 



437 Section of the Graafian Vesicle. 

After Von Baer. 



Beneath this suporficjial stratum, other larger and rnoit? mature (traafian vesicles are 
found embedded in the ovarian stroma. These increiise in size as they recede from 
the surface towards a higVily vascular stroma in the centre of the organ, termed Die 
medullary suhstance (zona vase ulosa, Waldeyer). Tliis stroma forms the tissue of the 
hilum by which the ovary is attached, and through which the blood-vessels enter; it 
does not contain any Giujifian vesicles. * 

TliC Graafijdu i^esicles consist of an external fibro-yascular coat, connected with the 
surrounding stroma of the ovary by a network of blood-vessels ; and an internal 
coat, named ovicap^ule, which is lined by a layer of nucleated cells, called the 
m^mhrami granulosa. The fiuid contained in the interior of the vesicles is trans- 
parent and albuminous, and in it is suspi3nded the ovum. In that part of the matuj*e 
Graafian vesicle which is nearest the surface of the ovary, tlie cells of the membrana 
granulosa are collecdod into a mass which projects into tlie cavity of the vesicle. 
This is termed the discus proligeriis, and in this the ovum is embedded.* 

The ova are formed from j^he gcrm-epitholiuid on the surface of the ovary : the 
cells become enlarged and involuted, forming little depressions on the surface of the 
ovary. As they sink deeper into the tist^ue tliey become enclosed by the outgrowth 
of processes from the stroma of the ovary, and beedming surrounded, their connection 
with the svirface is cut off, and the germ-epithelium forming the involution is 
contained in a cavity, the future Graafian follicle. The germ cell or cells now form 
the ovum; the cell-wall forms the vitelline membrane; the nucleus, the germinal area ; 
and a nucleolus, which soon appears, the germinal spot. A clear homogeneous pro- 
toplasm is formed witliin the coll, constituting •the yelk,* and thus the primordial 
ovum is developed. According to Idr. Foulis the cells of the membrana ^granulosa are 
formed out of the nuclei of the fibro-celJular sti'oma of the ovary. f 

The formation, development, and maturation of the Graafian vesicles and ova 
continue uninterruptedly from infancy to the end of the fruitful period of woman's 
life. Before pubei’ty the ovaries are small, tlie Graafian vesicles contained in them 
are disposed in a comparatively thitik layer in the cortical substance ; here they 
present the appearance of a large number of •minute closed vesicles, constituting the 
early condition of the Grtiafiau vesicle ; many, however, never attain full develop- 
ment, but shrink anS disafppear, their ova being incapable of impregnation. At 
puberty the ovaries enlarge, are more vas^cular, the Graafian vesicles are developed 
iu greater abundance, and their ova are capable of fecundation. 

For a description of the oAuim see Introduction, page cxv. 
t I^roveedingn of the Koyal Society of !Edinlmrghy April 1875, 
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Diacharye of the Ovum , — The Graafian vesicles, after gnidnally approaching the 
snrfac^e of the ovar}% burst : the ovum and fluid contents of the vesicles are lil>erated, 
and escape on the exterior of the ovary, posing thence into the Fallopian tube, 
tlie fimbriated processes of which are supposed to grasp the ovary, the aperture of the 
tube being applied to the part corresponding to tlio matured and bursting vesicle. 
In the human subject, and most Mammalia, the maturation and discharge of the ova 
occur at regular periods only, and are indicated, in the Mammalia by the phenomena 
of heat or rut ; and in the human female, by menstruation. Sexual desire is more 
intense in females at this period ; and if the union of the sexes takes phice, the ovum 
may be fecundated. 

Corpus Luieum,. — Immediately after the rupture of a Graafian vesicle, and the 
escape of its ovum, the vesicle is tilled with blood-tinged fiuid ; and in a short time 
the ch*cumference of the vesicle is occupietl by a firm yellow sul)stanco, which is pi’o- 
bably formed from plasma exuded from its walls. Hr. Lee believes that this yellow 
matter is deposited outside both tlie membranes of the follicle ; Montgomery regai ds 
it as placed between tlie layers ; while Kiilliker considers it as a thickening of the 
inner layer of the outer coat of tlie follicle. The exudation is at first of a dark 
])rown or brownish-red colour, but it soon becomes paler and its cK)nsistenee more 
dense. 

For every follicle in the ovary from which an ovum is dischai’ged, a corpus luteuin 
will be found. But tlio characters it exhibits, and the changes })roduced in it, will 
bo determined hy the circumstance of the ovum beincr impregnates! or not. 

Although there is little doubt that corpora lutea exist in the ovaries after the 
escape of ova indsipendently of coitus or impregnation, it a}>pears that the corpus 
luteum of pregnancy (true corpus luteum) possesses cliaractors by whuih it may be 
distinguished from one fornieil in a follicle from which an ovum has been discharge il 
without subsequent impregnation (false corpus luteum). 

The tnce corpora lutea are of large size, often as large as a mulberry ; of a 
rounded form, and project from the surface of the ovary, the summit of the jirtjec- 
tioii presenting a triangular de[)ression or cic^itrix, wliere the ]>eritonoum appears io 
have been torn. They contain a small cavity in their centre during the eaidy perioil 
of their formation, wliich bocoiries contracted, a, ml exliibits a stellate cicatrix during 
the latter stages of pregnancy. Tlieir vascularity, lobulated 01* puckered appearance, 
firm consistence, and yellow coloui*, are also characteristic marks of true corpora 
lutea. 

False corpora lutea are of siriAll size, do not project from the surface of the ovary, 
are angular in form, seldom present any cicatrix, contain no cavity in their centre : 
the material composing them is not lohuiated, its consistence is usually soft, often 
resembling coagulated blood ; tlte yellow matter exists in the form of a very thin 
layer, or more commonly is entirely wanting. False corpora lutea most frequently 
result from the effusion into the cavities of the Graafian vesicles of serum or blood, 
which subsequently undergoes various changes, and is ultimately removed. l)r. Lee 
stfxtes that in the false corpora lutea the yellow substance is contained within, or 
attached to, the inner surface of Che Graafian vesicle, and does not surround it, as is 
the case in the true corpora lutea. 

In the foetus, the ovaries are situated, like the testes, in the lumbar region, near 
the kidneys. Tliey may be distinguished from those bodies at an early period by 
their elongated and flattened form, and by their ^)Ositiori, which is at first oblique 
and then nearly transverse. They gradually descend into the pelvis. 

Lying above the ovary in tlie broad ligament between it and the Fallopian tube 
is the organ of Rosenm tiller, called al 5 o the parovarium or epoophoron. This is the 
remnant of a foetal structure, the development of which has been described in the In- 
troduction. In the adult it consists of a few closed convoluted tubes, lined with 
epithelium, some of them atrophied, andVne usually distinguishable from the rest by 
ending in a bulbous or hydatid swelling. The parovarium is connected at its uterine 
extremity with the remains pf the Wolffian duct— the duct of Gaertner. 

The Ligament of the ovary is a rounded cord, w hich extends from each superior 
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angle of the uterus to the inner extremity of the ovary ; it consists of fibrous tissue 
and a few muscular fibres derived from the uterus, ♦ 

The jRound Ligaments are two rci^inded cords between four and five inches in 
length, situated between the layers of the broad ligament in front of and below the 
Fallopian tube. Commencing on each side at the superior angle of the utei'us, this 
ligament passes forwards and outwards through the internal abdominal ring, along 
the inguinal canal to the labia majora, in which it becomes lost. The I'ound ligament 
consists of areolar tissue, vessels, and nerves, besides a dense bundle of fibrous tissue, 
and muscular fibres prolonged from the uterus, enclosed in a duplicature of perito- 
neum, which, in the fa3tus, is prolonged in the form of a tubular process for a short 
distance into the inguinal canal. This process is Ciilled the canal of Nuch. It is 
generally obliterated in the adult, hut sometimes remains pervious even in advancoil 
life. It is analogous to the i)critonetil pou(;h which accompanies the descent of the 
testis. 

Vessels arul — The arteries of the ovaries and Fallopian tubes are the 

ovarian from the aorhi. ThciV anastomose with the termination of the uterine 
arteries, and enter the attached border of the ovary. The veins follow the course of 
the arteries; they form a plexus nejir the ovary, the •pamynnlform plexus. The 
nerves are derived from the inferior hyjjogastric or pelvic plexus, aTid from tlie 
ovarian plexus, the Fallopjian tube receiving a branch fn)rn one of the uterine nerves. 


Mammary CIi.ands, 

The mamiiKCj or br(»asts, are accessory glands df the generative system, which 
secrete the milk. They exist in the ma^le as well as in the female ; but in the former 
only in tlie rudiinenbiry state*, unless thcft‘ growth is excited by peculiar circumstances. 
In the female they are two large hemisp3hcrical eminences situated towards the 
lateral aspect of the pectoi*al rt^gion, correspionding to the interval between the third 
and sixth or seventh ribs, and extending from tlie side of the sternum to the axilla. 
Their weight and dimensions differ at different paalods of life, and in different indi- 
viduals. Before jiuberty they are of small size, but enlarge as thc3 generative organs 
bfjcome more compiletely developed. They increiise dniiiig p)regnancy, and especially 
after delivery, and become atroj)hied in old age. The left mamma is generally a 
little larger than the right. Their base is nearly circular, flattened or slightly con- 
cave, and has its long diameter ^directed uji wards A,nd outwards towards the axilla ; 
they are sepjarated from the Pectoral muscles by a thin layer of superficial fascia. 
The outer surface of the mamma is con^j^cx, and presents, just below the centre, a 
small conical prominence, the nipple {marnillfji). The surface of tlie nipple is dark- 
coloured, and surrounded by an areola having a coloured tint. In the virgin the 
areola is of a delicate rosy Jure; about the second month of impregnation it enlarges 
and acquires a darker tinge, which increases as pregnancy advances, becoming in 
some cases of a dark brown, or even black colour. This colour diminishes as soon 
as lactation is over, but is never entirely lost thmngh life. These changes in the 
ciolour of the areola are of extr'eme importance in forming a conclusion in a case of 
susjiected, pregnancy. 

The nipple is a cylindrical or conical eminence, capable of undergoing a sort of 
ei’ection fix>m mechanical excitement, a change mainly due to the contiuciion of its 
muscular fibres. It is of a pink or brownish hue, its surface wrinkled and provided 
with papillss ; and it is perfoiuted by nmmerous orifices, the apertures of the lactiferous 
ducts. Near the base of the nipple, and upon fhe surface of the areola, are numerous 
sebaoeous glands, which become much enlarged during lactation, and present the 
appearance of small tubercles beneath the skin. These glands secrete a peculiar fatty 
substance, which serves as a protection to the integument of the nipple in the act of 
sucking. The nipple consists of numeix}us vessels, intermixed with plain muscular 
fibres wliich are principally arranged in a circular manner around the base j some 
few fibres radiating from base to apex. 
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St'tmctttre . — The mamma consists of gland-tissne ; of fibrous tissue, coniiocting its 
and of fatty tissue in the intervals between the lobes. The mammary gland, 
when freed from cellular tissue and fat, is of i. pale reddish colour, firm in texture, 
t?ircular in form, fiattened from l)efoi‘e backwards, thicker in the centre than at the 
cii’cumference, and presenting several inequalities on its surface, especially in front. 

I t consists of numerous lobes, and these are composed of lobules, connected together 
)>y ai’eolar tissue, bk)od-vessels, and ducts. The smallest lobules consist of a cluster 
of rounded vesicles, which open into the smallest branches of the lactiferous ducts ; 
these ducts uniting, form larger ducts, which terminate in a single canal, correspond- 
ing with one of the chief subdivisions of the gland. The number of excretory ducts 
varies from fifteen to twenty : they are termed the lufyidi (jalaciophorL 
They converge towards the areola, beneath which they form dilatations, or ampullse, 
which serve as reservoirs for the milk, and, at the base of the nipple, become 
contracted, and pursue a straight course to its summit, ptu’forating it by sep^^rate 
orifices considerably narrower than the ducts tliemselves*. The ducts are composed 
of areolai’ tissue, with longitudinal and transverse elastic fihr<is, and longitudinal 
muscular fibres : their mucous lining is continuous, at the point of the nipple, with 
tlie integument : the epithelium is of the tesselated or scaly variety near the orifices 
of the ducts, and columnar in the deeper parts of the gland. 

The Jrbrouft twsue invests thc^ entii*e surfac^e of the breast, and scuids dow'n septa 
] between its lol>es, connecting them together. 

The fatty tisstie surroiiiuls the sui-fiice of the gland, and occupies the intervals 
between its lobes and lobules. It usually exists in considerable abundance, and 
determines the form and size of the gland. There is no fat immediately beneath the 
iireola and nipple. 

Veftsfd^ and Nerves , — The arteries ►supplying the inamnne ari*. <lei'ived from thc^ 
thoracic branches of the axillary, the int^costals, and internal nuxmmaiy. The 
vehts describe an anastomotic cii-clo round the base of the nipple, called by Haller 
t he ciretdus venosus. From this, large branches ti’ansmit the blood to the cii*- 
cumference of the gland, and end in the axillaiy and internal mammary veins. 
The lyntphatics^ for the most part, run along the lower border of tlie Pectoralis major j 
to the axillary glands ; some few from the inner side of the bivast perforate the inter- 
costal spacies and empty themselves into the anterior mediastinal glands. The nerves ■ 
are derived from the anterior and lateral eutaiieons nerves of tlie thorax. 



The Surgical Anatomy of Inguinal Hernia. 

Dusection (fig. 438), — For diasoction of the parts concerned in inguinal hernia, a male 
subject, free from fat, should always be selected. The body should be placed in the supine 
position, the abdomen and pelvis raised by means of blocks placed beneath them, and the 
lower extremities rotated outwards, so as to make the parts as tense as possible. If the 
alxlominal walls are flaccid, flie cavity of the abdomen should be inflated by an aperture 
through the umbilicus. An incision should be made along the middle line, from the um- 
bilicus to the pubes, and continued along the front of the scrotum ; and a second incision, 
from the anterior superior spine of the ilium to just below the umbilicus. These incisions 
should divide the integument ; and the triangtilar-shaped flap included between them should 
he reflected downwards and outwaixls, when the superficial lascia will be exposed. 

The sit'perjicial fascia in this region consists of two layers, between which are 
found the superficial vessels and nerves, and the inguinal lymphatic glands. 

The superficial layer is thick, areolar in texture, containing adipose ^tissue in 
its meshes, the quantity of which varies in different subjects. Below, it passes 
over Poupai*t’s ligament, and is coiitinuous with the outer layer of the superficial 
fascia of the thigh. This fascia is continued as a tubular prolongation around 
the outer surface of the cord and testisJ In tliis situation it changes its character ; 
it becomes thin, destitute of adipose tissue, and of a pale r*eddish colour, and assists 
in forming the dartos. From the scrotum, it may be traced backwards to be 
continuous with the supeificial fascia of the pcrinseum. This layer should be re- 
moved, by dividing it across in the same direction as the external incisions, and re- 
flectiug it downwards and outwards, when the following vessels and nerves will be 
ex{30sed : — 

The superficial epigastric, superficial circumflex iliac, and superficial external 
pudic vessels; the terminal filaments of the ilio- hypogastric and ilio-inguinal nerves; 
and the upper drain of inguinal lymphatic glands.* 

The superficial epigastric artery ci'osses Poupart^s ligament, and ascends obliquely 
towards the umbilicus, lying midway bi^twc^HJii the spine of tire ilium and the pubes. 
It supplies the integument, and anaetomoses witli*’ the doej) epigastric. This vessed 
is a brandi of the common femoral artery^ and passes through the saphenous opening 
of the fascia lata. Its accompanying vein empties itself into the internal saphenous, 
aftei* having pierced the cribrifonn fascia. 

The superficial circurnfiex iliac artery passes outwards towards the crest of the 
ilium, generally lying below the level of Poupart’sdigamenf, and sending only a few 
branches upwards to the abdonteii. 

The ^superficial external pudic artery passes transversely inwards aci*oss the 
spermatic cord, and supplies the integument of the hypogastric region, and of the 
penis and scrotum. This vesseP is usually divided in the first incision made in 
the operation for inguinal hernia, and occasionally requires the application of a 
ligature. f 

The veins accompanying these superficial Vessels ai*e usually much larger than the 
arteries : they terminate in the internal saphenous vein. 

LymptmiiAi vessels are found, taking the same course as the blood-vessels : they 
return the lymph from the superficial strubtui’es in the lower part of the abdomen, 
the scrotum, penis, perinaeal and gluteal regions, and terminate in a small chain 
^Q^^lp^phatic glands, three or four in number, which lie on a level with Poupart's 
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Nerves, — The terminal branch of the ilio-inguinal nerve emerges at the external 
abdominal ring ; and the hypogastric branch of the ilio-hypogastric nerve perforates 
the aponeurosis of the external oblique, above* and to the outer side Of the external 
ring. 

The deep layer of superficial fascia should be divided across in the same direction 
as the external incisions, separated from the aponeurosis of the External oblique, to 
which it is connected’ by delicate areolar tissue, and reflected downwards and out- 
wards. It is thin, aponeurotic in structure, and of considerable strength. It is 
intimately adherent, in the middle line, to the linea alba, and below, to the whole 
length of Poupart’s ligament and the upper part of the fascia latji. It forms a 
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thin tubular prolongation round the outer surface ‘of the cord, and is continuous 
with the dartos of the scrotum. From the back of the scrotum it^may be 
traced into the perinaeum, where it is continuous with the deep layer of the 
superficial fascia in that region, which is attached, behind, to the triangular ligament, 
and on each side to the ramus of the pubes and ischium. The connections of this 
fascia serve to explain the course taken by the urine in extravasation of that fluid 
from rupture of the urethra : passing forwards from the periiipeum into the scrotum, 
it ascends on to the abdomen, but is prevented extending into the thighs by the 
attachment of the fascia to the ramus of the pubes and ischiufn on each side, and to 
Ponpart’s ligament in front, and is prevetited from passing on to the buttock by the 
posterior connections of the perinfleal fascia. 

The apov^Mrosis of the E%ie.r^ml oblique imiscU is exposed on fhe removal of this 
fascia. It is a thin, strong, membranous aponeurosis, the fibres of which ai*e directed 
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obliijuely dowriwards and inwards. It is attached to the anterior superior sjanotis 
process of the ilium, the spine of the pubes, the linea ilio-pectinea, symphysis pubes, 
and line^ alba. That portion of the iiponeurosis which extends from the anterior 
superior spine of the ilium to the spine of the pubes is termed Poupart^s lAgameiU^ 
or the CTv/ral arch. From its attachment to the spine of the pubes, a portion of the 
aponeurosis is reflected downwards and outwards to be inserted into the pectineal 
line : this is termed Gimhernat^s Ligament, 

* Just above and to tlie outer side of the ciest of the pubes, an interval is seen in 
the sponeurosis of the External oblique, called the external ahd.ominal ring. This 
aperture is oblique in direction, somewhat triangular in form, and correapoiids with 
the coiii'se of the flbi es of the aponeurosis. It usually measures from base to apex 
about an inch, and tmnsversely about half an imdi. It is bounded t>elow by the 
crest of the os pubis ; above, by a series of curved fibi'es, the hitercolunumr^ wliich 
pass across the upj)eT' angle of the ring, so as to increase its strength ; and on either 
side, by tiie free l>ordei‘s of j^he aponeurosis, which are called the colum,ns or pillars 
of the ring. 

The external pillar, which, at the same time, is infei ior from the obliquity of its 
<lirect.ion, is the stronger ; it is formed by that portion of Poupart’s ligament whicli 
is inserted into the spine of the pubes; it is curved round the spermatic coid, so as 
to fo!»m a kind of groove, upon which the cord rests. 

The internal Siv superior pillar is a broad, thin, flat baud, which inter lac^es witb 
its fellow on the opposite side, in front of the symphysis [)ubis, tliat of the i*ight side 
being sui^erficial. 

The external abdominal ring gives passage to the spermatic cord in the male, and 
I’ouml ligament in the female; it is much larger in men than in women, on account 
of the large size of the spermatic cord, and hence tlm greater frequency of inguinal 
hernia in men. c 

The intercohhuv)tar fibres are a series of curved tendinous fibres, which arc*li 
across the lower part of the aponeurosis of the Exterfial oblique. They have roc.eived 
their name from stretching across between the two pillars of the external i*ing ; 
they increase the str ength of the memlrrane which bounds the upper part of this 
aperture, and prevent the divergence of the pillar’s from one another. They are 
thickest below, where they are connected to the outer third of Poupart^s ligaineiii , 
and are inserted into the linea alba; describing a curve, witb the convexity down- 
wards. They are much thicker and stronger at the outer angle of the external ling 
than internally, and are more strongly developedtin the male than in the female. 
These fibres are continuous With a thin fascia, which is closely connected to the 
margins of the external ring, itnd has received the name of the intereoluninar or 
external spermatic fascia \ it forms a tuliular prolongation around the outei* surface 
of the cord and testis, and encloses them in a distinct sheath. The sac of an inguinal 
hernia, in passing through the external abdominal ring, receives an investment from 
the intercolnmnar fascia. 

The finger should be intioduced a short distance into the external ring, and then, 
if the limb is extended and rotated outwards, the a^^oiueurosis of the External oblique, 
together with the iliac poiiion of the fascia lata, wdll be felt to become tense, and 
the external ring much contracted ; if the limb is, on the contrary, flexed upon the 
pelvis and rotated inwards, this ' aponeurosis will become lax, and the external ring 
sufficiently enlarged to admit the finger wdth comparative ease ; hence the patient 
should always be put in the latter position when the taxis is applied for the reduction 
of an inguinal hernia, in order that t^e abdominal walls may be as much relaxed as 
l>0SHible. 

The aponeurosis of the External oblique should be removed by dividing it across in the 
same direction as the external t incisions, and reflecting it downwards and ontwaixls; great 
care is requisite in separating it from t he aponeiknisis of the muscle beneath. The lower part 
c»f the Internal oblique and the Cremaster are then exposed, together with the inguinal canal, 
which contains theijspeimatic cord (fig, 439). The mode qf insertion of Poupari’s and Gim- 
bernat’s ligaments into the pubes should also be examined. 
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Votipari's or the cruml arch, exteiuls from the anterior superior spine 

of the ilium to the spine of the pubes. It is also attached to the pectineal line to 
the extent of about an inch, forming Gimber^at’s ligament. Its general dii-ection is 
curved towards the thigh, where it is continuous with the fascia lata. Its outer half 
is rounded, oblique in its direction, and continuous with the iliac fascia. Its inner 
half gradually widens at its attachment to the pubes, is more horizontal in direction, 
and lies beneath the spermlatic cord. 

Giurkherrm^s ligament is that portion of the aponeurosis of the External oblique 
which is inserted into the pectineal line; it is thin, mombranous in structure, 
triangular in shape, the base directed outwards, the apex c^)rresf tending to the spine 
of the pubes. Its anterior margin is continuous with Ponpart’s ligament, and its 
posterior margin attached to the pectineal lino. 

439. “ "Ingnifial Hernia, showing the Tnternal Oblique, 

Cremaster, and Spermatic Carnal. 



The triangnlar ligament is a band of tendinous fibres, of a triangular shape, which 
is attached by its apei: to the* reflected portion of Poupart’s ligament along the 
pectineal line. It passes inwards beneath the spermatic cord, and expands into a 
somewhat fan-shaped fascia, lying behind the inner pillar of the external ^abdominal 
ring, and in front of the conjoined tendon, and interlaces with the ligament of the 
other side at the linea alba. • 

The Internal ohliqne MnscUhm been described (p. 251). The part which is 
now exposed is partly muscular and partly t^endinous in structure. Those fibres 
which arise from the outer half of Peupart’s ligament are thin, pale in colour, curve 
downwards, and terminate in an aponeurosis, which passes in front of the Rectus 
and Pymmidalis muscles, to be inserted into the cresi of tHe os pubis and pectineal 
line, to the extent of half an inch, in cttamori with that of the Trans versalis muscle, 
forming by their junction the conjoined tendon. This tendon is placed behind 
Gimbernat’s ligament, arid the external abdominal ring, being itepamted from them 
by the triangular ligament, and serves to sii'engthen vdiat would otherwise be a very 
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weak, point in the abdominal wall. When a direct inguinal hernia passes through 
the external ring, the conjoined tendon usually forms one of its coverings. 

The Cremaster is a thin muscular layer, composed of a number of fasciculi which 
arise fi*om the middle of Pouparjt's ligament at the inner side of the Internal obliques, 
being connected with that muscle, and also occasionally with the Transversalis. It 
passes along the outer side of the spermatic cord, descends with it through the 
external ring upon the front and sides of the cord, and forms a series of loops, which 
differ in thickness and length in different subjects. Those at the upper part of the 
cord are exceedingly short, but they become in succession longer and longer, the 
longest reaching down as low as the testicle, where a few are inserted into the tunicax 
vaginalis. Thei>'<e loops are united together by ai'eolar tissue, and form a thin cover- 
ing over the cord, fascia crem/isterica„ The fibres ascend along the inner side of 
the cord, and are inserted by a small pointed tendon into the crest of the os pubivS, 
and front of the sheath of the Rectus muscle. It is supplied by the genital branch 
of the genito-crural nerve. , 

It will be observed that the oiigin and insertion of the Cremaster is precisely 
siniihir to that of the lower fibres of the Internal oblique. This fact affords an easy 
explanation of the manner in which the testicle and cord are invested by this muscle. 
At an early period of fo'tal life the testis is placed at the lower and hack part of the 
abdominal cavity, but dining its descxjnt towards the serotuii^ which takes place 
before birth, it passes beneath the arched border of the Intcu-nal oblique. In its 
passage beneatli this muscle some fibres are derived from its lower part, which 
accompany the testicle and cord into the scrotum. 

It occasionally happens that the loops of the Cromastoi* suironrid the cor'd, some 
lying behind as well as in fronts It is probable that, under these circumstances, 
the testis, in its descent, passed through instead of beneath the fibres of tlie Internal 
oblicjue. t 

In the descent of an oblique inguinal hernia, which takes the same course as 
the spermatic cord, the Cremaster muscle forms one* of its t^overings. This muscle 
becomes largely developed in cases of hydrocele and large old scrohil heinijc. No 
such muscle exists in tlie female, but an analogous structure is developed in those 
cases where an oblique inguinal hernia descends beneath the maigin of the Intoiiial 
obi i( pie. 

The InteriiHl ohlicpie should he detached from I’onparts ligament, scparalt'd from tlio 
TninKvemilis to the same extent as in the previous incisions, ajid reflect t'd inwards on to the 
sheath of the Rectus (tig. 440). The cir cumflex iliac V<jssels, which lie between these two 
muscles, form a valuable guide to tVieiFiepariito 

The T'ra'nsveisalis rmisch has been previousJyi^ described (p. .254). Its lower 
part is partly fleshy and partly tendinous in structure; this portion arises from 
the outer third of Poupart’s ligament, and, arching downwards and inwards over the 
ctord, terminates in an aponeurosis, which is inserted into the linea alba, the crest 
of the pubes, and the pectineal line to the extent of an inch, forming, together 
with the Internal oblique, the conjoined tendon*. Between the lower bordej* of 
this muscle and Poupart’s ligament, a sjmee is left in which is seen the fascia trans- 
versjilis. 

The iiiyuinal or sjyermalic carnal contains the spermatic cord in the male, and 
the round ligament in the female. ♦. It is an oblique canal, about an inch and a half 
in length, dii*ef;ted downwards and inwards, and placed parallel with, and a little 
above, Poupfi^;t’s ligament. It commences, above, at the internal abdominal ring, 
which is the point where the cord enters the spermatic canal ; and terminates, 
below, at the external ring. It is bounded, in fronts by the integument and 
superficial fascia, by the, apoqeurosis of the External oblique throughout its v^hole 
length, and by the Internal oblique for itsi outer third ; hehindj by the triangular 
igament, the conjoined tendon of the Internal oblique and Transversalis, tmns- 
rersalis fascia, and the subi>eritoneal fat and peritoneum ; ahove^ by the arched 
ibi'es of the Internal oblique and Transversalis ; hdow^ by the union of the fascia 
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transversalis with Poupart^s ligament. That form of protrusion in which” the 
intestine follows the course of the spermatic cord along the spermatic oinal, is oxlled 
oblique inguinal hernia, • 

The fascia transversalis is a thin aponeurotic niembraiie, which lies between the 
inner surface of the Transversalis muscle and the peritoneum. It forms part of the 
general layer of fascia which lines the interior of the abdominal and j^elvic cavities, 
and is directly continuous with the iliac and pelvic fascia*. 

In the inguinal region, the transversalis fascia is thick and dense in structure, 
and joined by fibres from the aponeurosis of the Transversalis ; but it becomes thin 
and cellular as it ascends to the Dmphragm. Below, it has the following attach- 
ments : external to the femoral vessels it is connected to the posterfor margin of 
Poupart’s ligament, and is there continuous with tho iliac fascia. Internal to the 
vessels it is thin, and attached to the pubes and pectineal line, bdiind the conjoined 


• * 

440. — Inguinal Hernia, showing the Tninsverwdis Muscle, the 'rruiisverstilis Fascia, 
and the Internal Abdoiniiia] King. 



tendon, with which it is ujiibd ; and, cori'espouding to the points where the femoral 
vessels pass into the thigh, this fascia descends in fi ont of tluuu, foi ming tJu? anterior 
wall of the crural sheath. 

Th e internal abdominal ring is situated in fascia, midway 

between tli?*anterior superior spine oT tEeTTIum arid the spine of the pubes, and 
about half an inch above Poupart’s ligament. It is of an oval form, tho extremities 
of the oval directed upwards and downwards, varies iii size in different subjects, and 
is much larger in tho male than in the female. • It is bounded ^ alK)ve, by the arched 
fibres of the Transversalis muscle, and ijiteriially by the epigastric., vessels. It 
transmits the spermatic cord in the male, and the round ligamejnt in the female, and 
from its circumference a thin, funnel-shaped membrane, th% inj undihtdiforrn /asduy h 
continued ix>und the cord and testis, enclosing them in a distinct pouch. When the 
sac of an oblique inguinal hernia passes through the internal ring, thij inf undibiiliform 
pi’ocess of the transversalis fascia forms one of its coverings. 

Between the fascia transversalis and the periionema is a fpiantity of loose areolai 

t> 



770 


SURGICAL ANATOMY OF INGUINAL HERNIA. 


In some subjects it is of considerable thickness, and loaded with adipose 
tissue. Opposite the internal ring it is continued round the surface of the cord, 
forming a loose sheath for it. • 

The epig astric artery bears a very important relation to the internal abdominal 
ring; This vessel lies between the transversalis fascia and peritoneum, and passes 
obliquely upwards and inwards, from its origin from the external iliac, to the 
margin of the sheath of the Rectus muscle. IhTliis course it liies along the lower 
and inner margin of the internal ring, and beneath the commencement of the 
spermatic cord, the vas defenms curving round it as it passes from the ring into the 
pelvLs. 

The peritoneum^ corresponding to the inner surfiice of the internal ring, presents 
a welbmarked depression, the depth of which varies in different subjects. A thin 
fibrous band is continued from it ah)ng the front of the cord for a variable distance, 
and becomes ultimately lost. This is the remains of the pouch of peritoneum whicli, 
in the foetus, accompanies the cord and testis into the scrotum j the obliteration of 
which commences soon after bii*th. In some cases the fibrous band can only be 
traced a short distance ; but occasionally it may be followed, as a fine cord, as far as 
the upper end of the tunica vaginalis. Sometimes the tube of peritoneum is only 
closed at intervals, and presents a sacculated appearance ; or a single pouch may 
extend along the whole length of the cord, which may be closed above ; or the* 
pouch may be directly continuous with the peritoneum by an opening at its upper 
part. 


Inguin.\l Hernia. 

• 

Inguinal hernia is that form of protrusion which makes its way through tlie 
abdomen in the inguinal region. t 

There are two principal varieties of inguinal hernia ; external or oblique, and 
internal or direct. 

External or ohligue inguinal hernia, the more frequent of the two, takes the 
same course as the spermatic cord. It is called external, from the neck of the sac 
being on the outei: qi; iliac side of the epigastric; artery. 

Jnternal or direct i?ig 9 iinal hernia does not follow the same course as the cord, 
but protrudes through the abdominal wall on the inner oi' pubic side of the epi- 
gastric artery. 

OmagiTE Inguinal ifEUNJA. 

In oblique inguinal hernia tlio inteotine escapes from the abdominal cavity at 
the; internal ring, pushing before it a poucli of pefitoneum, which forms the hernial 
Stic (fig. 441, A). As it enters the inguinal canal it receives an investment fi*om the 
subserous areolar tissue, and is enclosed in the infundibuliform pi*ocoss of tlie 
transversalis fascia. In passing along the inguinal canal it displaces upwards the 
arched fibres of the Tj'ansversalis and Internal oblique muscles, and is surrounded by 
the fibres of the Cremaster. It then passes along the front of the cord, and escapes 
from the inguinal canal at the ‘external ring, receiving an investment from the inter- 
columnar fascia. Lastly, it de8(,*ends into the scrotum, receiving coverings from the 
superficial fascia and the integument. 

The coverings of this form < 5 'f hernia, after it has passed through the external 
ring, are, from without inwards, the integument, superficial fascia, intercolumnai* 
fascia, Cremaster muscle, infundibuliform fascia, subserous cellular tissue, emd 
|)eritoiieum. * 

This form of hernia lies in front of the vessels of the spermatic cord, and seldom 
extends below the tesVis, oi? account of the intimate adhesion of the coverings of the 
cord to the tunica vaginalis. * 

The seat of stricture in oblique inguinal hernia is either at the external ring, in 
the inguinal canal, caused by the fibres of the Internal oblique or Transversalis, or at 
the internal ring, more fimjuently in the latter situation. If it is situated at the 
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In some cases the hernial protrusion escapes from the abdomen on the„ outer side 
of the conjoined tendon, pushing before it the peritoneum, the subserous cellular 
tissue, and the transversalis fas(?ia. It then enters the inguinal canal, passing along 
nearly its whole length, and finally emerges from the external ring, receiving an 
investment from the intercolumnar fascia. The coverings of this form of hernia are 
precisely similar to those investing the oblique form.* 

In other cases, and this is the more frequent variety, the intestine is either forced 
through the fibres of the conjoined tendon, or the tendon is gi-adually distended in 
front of it, so as to form a complete investment for it. The intestine then enters the 
lower end of the inguinal canal, escapes at the external ring lying on the inner side 
of the cord, and receives additional coverings from the superficial fascia and the 
integument. This form of hernia has the same coverings as the oblique variety, 
excepting that the conjoined tendon is substituted for the Cremaster, and the infundi- 
Vyuliform fascia is replaced by a ])art of the general fascia transversalis. 

The seat of stricture in botli varieties of direct hernia is most frequently at the 
neck of the sao^ or at- the external ring. In that form of hernia which perforattis 
the conjoined tendon, it not unfrequently oc(;urs at the edges of the fissure through 
which the gut iasses. In dividing the stricture the incision should in all cases be 
directcjd ujjwards.f 

If the hernial protrusion passes into the inguinal cantil, but does not esca}>e 
from the external abdominal ring, it forms what is called incomplete direct herttia. 
This form of hernia is usually of small size, and in corpulent persons very diflicult 
of detection. 

Direct inguinal hernia is of mucji less frequent occurrencje than the oblicpie, their 
comparative frequency being, according to Cloquet, as one to five. It occurs far 
more frequently in imui than in womeij, on acc^ount of the larger size of the external 
ring in thc^ former sex. It differs from the obli(]ue in its smaller size and globular 
form, dtip(judeut most probably on the r(5sistance ofi/;red to its pi'ogress by the trans- 
versalis fascia and conjoined tendon. It difiers also in its ]>osition, being placed over 
the pubes, and not in the (jourse of the inguinal canal. The epigastric artery runs 
on tlie outer or iliac side? of the neck of the sac, and the spermatic cord along its 
external and j[)ostorior sub?, not directly behind it, as in oblique inguinal hernia. 

* The difference between the ])osition of the nock of the sac in tliose two forms of direct 
inguinal hernia has been referred, with some probability, to a diilerence in the relative posi- 
tions of the obliterated hypogastric artery and the epigastric artery. The projection of tiio 
hypogastric artery txiwards tliecfcvity of the abdomen produces two /bssrp in the peritoneum. 
When the course of Iht? obliterated hypogastric artery corresponds pretty nearly with that 
of the epigastric, which is regarded as the viorinal arrangement, the bottom of the external 
fossa of the peritoneum corresponds to the position 6f the internal abdominal ring ; and a 
hernia which distends and pushes out the peritoneum lining this fossa is an oblique horjiia. 
When, oil the other hand, the obliterated hypogastric artery lies considerably to the inner 
side of t he epigastric, it divides the triangle of Hesselbach into two parts. In that case a 
hernia may distend and push out the peritoneum forming the bottom of the external fossa, 
and by so doing* will protrude the tissues which form the abdominal wall between the 
internal ring and the conjoined tendon. It will he a direct lierliia, since the neck of the sac 
lies internal to the epigastric artery; but its coverings, as stated in the text, will be identical 
with those of thi^ oblique form, with the insignificant difterence that the covering from the 
transversalis fascia is taken Irom aivithtn* portion of that fascia, and not from its infundibuliform 
process. 

t In all cases of iugiiiiial her»la, Avhetlier oblique or direct, it is proper t(j divide the 
strict lire directly upwards ; the reason of this is obvious, for by cutting in this direction the 
incision is made parallel to the epigastric artery — either external to it, in the oblique variety ; 
or internal to it, in the direct form of hVjriiia ; and thus all chance of wounding the vessel is 
avoided. If the incision was made outwards, tlfb artery might be divided if the hernia was 
direct, and if made inwards it would stand an equal chance of injury if the case was one of 
oblique inguinal hernia. 
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The dissection of the parts comprised in the anatomy of femoral hernia should Ix^ per- 
formed, if possible, upon a female subject free from fat. The subject should lie upon its 
back ; a block is first placed under the pelvis, the thigh everted, and the knee slightly bent , 
and retained in this position. An incision should then bo made from the anterior superior 
spinous process of the ilium along Poupart’s ligament to the symphysis pubis ; a second 
incision should be carried transversel}^ across the thigh ahoiit six incdu's bt>nenth the pn- 
ccding; and those are to be connected together by a i^Ttical one carried along the inner 
side of the thigh. These several incisions should divide merely tlie integument ; this is to 
be reflected outwards, when the superficial fascia will be ex]>osed. 

The superficial fascia at the upper part of the tliigh consists of iu o layois, 
between which are found the cutaneous vessels and uei’vos, and inuncrous lym- 
phatic glands. 

The superficial layer is a thick and dense fibi’o-txdluLir meml>raiu>, in the ineshojr 
of which is found a considcuablo amount of adipose tissue, varying in (piantity ii 
different subjects; this layer may he traced upwards over IVmpart’s ligament to lx 
(continuous with the superficial fascia, of the abdomen ; whilst below, and on the innei 
and outer sides of the limb, it is continuous with the superficial fascia (covering tlu 
rest of the thigh. 

This layer should hcc detached hy dividing it across in line same direct ion as tlu^ exlerim 
incisions ; its removal will he facilitated hy c(jmui(u»ciiig at the lower and inmn* angle of tin 
space, detaching it at first from the front of the internal saplxMioiiH Aein, and dissecting it of 
from the anterior surface of that vessel and its bray dies ; it should then l>o reflechxl out- 
wai’ds, in the same manner as the integument. The cutaneous vessels and nerves, and suyxn*- 
ijlicial inguinal glands, are then exposed, lying upon the deep layer of the su]>erficial fascia 
These are the internal saphenous vein, and th(c aupeidicial ejiigastric, superficial circuniflo 
iliac, and superficial external piidie vessels, as well as numerous lymphatics ascending with 
the saphenous vein to the inguinal glands. 

Tlie internal saphenous vein is a vessel of considerable size, whicli ascends obliquely 
upwards along the inner side of the thigh. It passes tbi*ough tlie saphenous open 
ing in the fascia lata to terminate in the femoral vein. This vessel is accompaniec' 
hy numerous lymphatics, which return the lymyih from the dorsum of the foot ami 
inner side (^f the leg ami thigh : they terminate in the inguinal glands, which sui* 
.round the saphenous opening. Diverging from tlio same point are the sujierficia 
epigastric vessels, which run across Poupart^s ligajnent oldiquely ujjwards am 
inwards, to the low(ir part of the abdomen ; the suj)e3‘ficial circumflex ilifu; vessels, 
wliich pass obliquely outwards along Poujiart/s ligament to the crest of the ilium : 
and the superficial external pudic Vessels, which pass inwards to tlie perinamm and 
scrotum. These vessels supply the subcutaineous areolar tissue and the integument, 
and are accompanied by numerous lymphatic vessels, whicli reliiin the lymph froir 
the same parts to the inguinal glands. 

The superficial imjidnal (jlands are arranged in two groups, one of which is dis- 
posed above and parallel with Poupart's ligament, and the other below the ligament 
suri'ounding the termination of the saphenous vein, ftnd following (occasionaliy) the 
course of that vessel a short distance along the thigl\. The upper chain rec<jives the 
lymphatic vessels from the penis, scrotum, lower part of the abdomen, perinseum, 
and buttock; the lower chain receives the lyifipliatic vessels from the lower 
extremity. 

The nerves snj)plying th(3 integument of tJie region arc derived from the ilio 
inguinal, the genito-criiral, and anterior crural. The ilio-inguinal neiwe may be 
found on the inner side of the internal saphenous vein, the terminal branch of tin 
genito-crural nerve outside the vein, and the middle and external cutaneous nervei 
more external. * 

The deep layer of superficial fascia should be divided in the same direction as the 
external incisions, and sepamted from the fascia lata ; this is easily effected to the 
inner side of the saphenous vein, when it forms a distinct though vei# thin mem- 
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brane. External to the vein it can scarcely be separated as a continuous layer. It 
is placed beneath the subcutaneous vessels and nerves, and upon the surface of the 
fascia lata. It is intimately adherent ‘above to the lower margin of Poupart's liga- 
ment, and about one inch l)elow this ligament covers the saphenous opening in the 
fas<Aa lata, is closely united to its circurafei*ence, and is connected to the sheath of the 
femoral vessels corresponding to its under surface* The portion of fascia covering 
t his aperture is perforated by the internal saphenous vein, and by numerous blood 
and lymphatic vessels; hence it has been termed the cribriform fascia^ the openings 
of these vessels having been likened to the holes in a sieve. The cribriform fascia 
adheres cdosely both to the supej'ficial fascia and the fascia lata., so that it is described 



by some anatomists as a pai*t of the fascia lata, but is usually considered (as in this 
work) aff belonging to the supertibial fascia. It is not till the cribriform fascia has been 
cleared away that the saphenous opening is seen, so that this opening does not in 
ordinary cases exist naturally, but is the result of dissection. Mr. Callender, how- 
ever, speaks of cases in which, probably as the result of pressure from enlai'ged 
inguinal glands, the fascia has ^become atrophied, and a saphenous opening exists in- 
dependent of dissection.* A femoral hernia, in passing through the saphenous 
opening, receives the avibriform fascia as one of its coverings. 

The deep layer of supei-ficial fascia, together with the cribriform fascia, having 
been removed, the fascia lata is exposed. 

The Fascia Lata^ already described (p. 297), is a dense fibrous aponeurosis, which 
* Anatomy of Femoral Fupture^ note on p. 1 8. 
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forms a uniform investment^for the whole of this region of the limb. At tlie upper 
und inner part of the thigh, a lai’ge oval-shaped aperture is observed in it ; it 
transmits the internal saphenous vein and ather small vessels, and is called the 
saphenous opening. In order the more correctly to consider the mode of formation 
of this aperture, the fascia lata in this part of the thigh is described as consisting of 
two portions, an iliac portion and a pubic portion. 

The iliac portion of the fascia lata is situated on the outer side of the saphenous 
opening covering the outer surface of the Sartorius, the Rectus, and the Psoas and 
Iliacus muscles. It is attached externally to the crest of the ilium and its antei*ior 
suj^rior spin-% to the whole lengtli of Poupart's ligament as far internally as the 


443. — Femoral Hernia, showing Fascia Lata and Saphenous Opening, 



spine of the pubes, and to the pectineal line in conjunction with Gimbeinat's liga- 
ment, where it becomes continuous with the pubjc portion. From the spine of the 
pubes it is reflected downwards and outwards, forming an arched margin, the outer 
boundary (superior cornv^ of the saphenous oj)efliiig. This is sometimes called the 
falciform process of the fascia lata (femoral ligament of Hey) ; it overlies, and is 
adherent to, the sheath of the femoral vesseltf bencsath , to its edge is attached the 
cribriform fascia, and it is continuous* below with the pubic portion of the fascia lata 

by a well-defined curved margin.^ ^ 

• 

* Mr. Gay (on Femoral Fupture^ p. 13^ describes the iliac portion of the fascia lata as 
advancing to the saphenous opening, then becoming abruptly lefiected on itself, so as to form 
two layers, the inner or lower of which is continuous with the thin fa^ia repeatedly alluded 
to by Sir A. Cooper as spread out beneath it end in front of the sheatli of the vessels. This 
deep layer of the iliac fascia is traversed by a band of ligamentous fibres lying immediately 
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The pubic portion of tbo fascia lata is situated at the inner side of the saphenous 
opening : at the lower margin of this aperture it is continuous with the iliac portion ; 
traced upwai*ds, it covers the surface ofcthe Pectineus, Adductor longus, and Gracilis 
muscles ; and passing behind. the sheath of the femoral vessels, to which it is closely 
united, is continuous with the sheath of the Psoas and Iliacus muscles, and is finally 
lost in the fibious capsule of the hip-joint. This fascia is attached above to the pec- 
tineal line, and internally to the margin of the pubic arch. It may be observed 
from this description that the iliac portion of the fascia lata passes in front of the 
femoral vessels, the pubic portion behind them ; an apparent aperture consequently 
exists between the two, through which the internal saphenous joins the femoral vein. 

The Saphenous Opeivimj is an oval-shaped aperture, mei^isuring about an inch and 
a half in length, and half an inch in width. It is situated at the upi)er and inner 
j>art of the thigh, below Poupart’s ligament, towards the inner side, and is directed 
obliquely downwards and outwards. 

Its obiter mavifm is of ji semilunar form, thin, strong, sharply defined, and lies on 
a plane considei'ably antei'ioi* to the inner margin. If this edge is traced upwards, 
it will be seen to form a curved elongated process or cornu (the superior cornu), or 
falciform py'ocesH of Jhvros^ which ascends in front of the femoral vessels, and curving 
inwards, is attached to Poupart\s ligament and to the spine of the pubes and pecti- 
neal line, where it is continuous with the pubic portion.* If traced downwards, it 
is found contimious with another curved margin, the concavity of which is directed 
upwards and inwards : this is tlie inferior cornu of the saphenous opening, and is 
blended with the pubic portion of the fascia lata covering the Pectineus muscle. 

The inner houndartj of the opening Ls on a plane posterior to the outer margin 
and behind the level of the femoral Vessels ; it is much less prominent and defined 
than the outer, from being stretched over the subjacent Pectineus muscle. It is 
through the saphenous opening that a femoral hernia passes after descending along 
the crural canal. 

If the finger is introduced into the saphenous opening while the limb is moved in 
different* directions, the aperture will bo foiind to bo greatly constricted on extending 
the limb, oi' rotating it outwards, and to bo relaxed on flexing the limb and inverting 
it : heiico the necessity for placing the limb in the latter position in employing the 
taxis for the reduction of a femoral hernia. 

The iliac portion of the fascia lata, hut not its falciform process, should now he he removed 
hy detaching it from the lower margin of Poupart's ligament, carefully dissecting it from the 
siihjacent structures, and t urning it inwards, when the sllbath of the femoral vessels is exposed 
descending beneath Poupart’s ligament (fig. 444). 

« 

The Crnral Arch, or Poupari-s TAgarriH^/ni, is the lower border of tho aponeurosis 
of the External oblique muscle, which stretches across from the anterior superior 
spine of the ilium, to the spine of.the^os pubis and pectineal line: the portion 
corresponding to the hitter insertion is called Gimhernafs Ligament, The direction 

])chind the crural arch, and named the deep crural arch, which Mr. Gay identifies with 
ITey's ligament. « 

* It is difiicult to perci'ive iu tdie recognised description of these ligaments (Hey’s and 
Burns’s) any dilVereucii hetw'een tlie t wo ; nor is it clear what structure Mr, Iley really 
intended describe. Mr. Gay (on Femoral linpture, p. 16) gives very cogent reasons 
for thinking that the * deep crural arch ’ was the structure which Hey had in view. The 
most recent writer on Femoral Heri^ia speaks thus while treating of these parts: — ^The 
whole upper edge of the iliac fascia lata is commonly called the falciform process,” whilst 
its deeper fibres receive the name of ** Burns’s ligament.” Hey’s femoral ligament would 
appear to consist of distinct fibres connected with the inner fold of the iliac fascia, which 
extend immediately beneath the tendon of the external oblique to the subperitoneal fascia.’ 
(Oallendek, On the. Anatomy of the Parts cmiceimed in Femoral Rupture^ p. 19, note.) 
This description of Hey’s ^Ugamynt accords closely with that of the deep crural arch, for the 
subperitoneal fascia is Mr. Callender’s name for t?ae fascia transversalis. Mr. Callender goes 
on to say, ‘The upper border of this (saphenous) owning thus receives, by an unfortunate 
complication, the nariies of “Falciform process,” “Femoral ligament,” “Burns’s or Hey’s 
ligament.” The various divisions of the iliac fascia lata depend in groat measure upon the 
skill nf the dissector, and are, in my opinion, artificiaL 
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of Poupart’s ligament is curved downwards towards the thigh ; its outer half being 
oblique, its inner half nearly horizontal. Nearly the whole of the space included 
between the crural arch and innominate bon€^ is filled in by the parts which descend 
from the abdomen into the thigh. The outer half o£ the space is occupied by the 
Iliacus and Psoas muscles, together with the external cutaneous and anteiior crural 
nerves. The pubic side of the space is occupied by the femoral vessels included in 
their sheath, a small oval shape<i interval existing between the femoral vein and the 
inner wall of the sheath, which is occupied merely by a little loose areolar tissue, 
and occasionally by a small lymphatic gland ; this is the crural canal, along which the 
gut descends in femoral hernia. 


444. — Femoral TTornia. Iliac Portion of Fascia Lata reiiuwecL and Sheath of 
Femoral Vessels and h'emoral Uanal exposed. 



GimhernaVs Ligament (fig. 446) is that part of ^the aponeurosis of the External 
oblique muscle which is reflected downwards and outwards; to be inserte|J into the 
pectineal line of the os pubis. It is about an inch in length, larger in the male than 
in the female, almost horizontal in direction in tlie erect jx)Bture, and of a triangular 
form, the base directed outwards. Its basey or outer margin, is concave, thin and 
sharp, lies in contact with the crural sheath, |indis blended wuth the pubic portion of 
the fascia lata. Its apex corrosponds^to the spine of the pubes. Its posterior margin 
is attached to the pectineal lino. Its anterior margin is continuous with Poupart's 

ligament. • * 

Crural Sheath . — If PouparPs ligam dnt is divided, the femoral or crural sheath 
may be demonstrated as a continuation downwards of the fasciae that lino the 
abdomen, the transversalis fascia passing down in front of the femoral vessels, and 
the iliac fascia descending behind them : these fasciae are directly continuous on the 
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iliac side of the femoral artery, but a small space exists between the femoral vein and 
the point whei’e they are continuous on the pubic side of that vessel, which constitutes 
the femoral or crural canal. The femoliil sheath is closely adherent to the contained 
vessels about an inch belov^ the saphenous opening, becoming blended with the 
areolar sheath of the vessels, but opposite Poapart’s ligament it is much lax’ger than 
is required to contain them ; hence the funneh shaped form which it presents. The 
outer border* of the sheath is perforated by the genito-crural nerve. Its inner border 
is pierced by the internal sfiphenous vein, and numerous lymphatic vessels. In front, 
it is covered by the iliac |X)rtion of the fascia lata ; and behind it is the pubic portion 
of the S£inie ftiscia. 

Deej) Vrmal Arch. — 5^assing across the front of the crural sheath, and closely 


445, — Structuros which pass hcueath the Crural Arch. 



feonnected with it, is a thickened band of fibres, called the deep crural arch. It is 
apparently a thickening*t)f the fascia transversalis, joining externally to the centre of 
Poupart’s ligament, and arching across the front of the crural sheath, to be inserted 
by a broad attachment into the pectineal line, behind the conjoined tendon* In 
some subjects this structure is not very prominently marked, and not unfrequently 
it is altogether wanting. 4 

If the anterior w^l of the sheath is removed, the femoral artery and vein are 
seen lying side by stde, a thin septum separating the two vessels, while another 
septum may be seen lyibg just internal to the vein and cutting oflF a small space 
between the vein and the inner wall of the sbeath* The septa are stretched between 
the anterior and posterior walls of the sheath, so that each vessel is enclosed in a 
separate oompartmlnt* The interval left between the vein and the inner wall of the 
sheath is not filled up by any structure, excepting a little loose areolar tissue, a few 
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lymphatic vessels, and occasionally a lymphatic gland : this is the femoral or crural 
canal, through which the intestine descends in femoral hernia. 

The crural canal is the narrow interval between the femoral vein and the inner 
wall of the crural sheath. It exists as a distinct canal *only when the sheath has been 
separated from the vein by dissection, or by the pressure of a hernia or tumour. Its 
length is from a quarter to half an inch, and it extends fi*om Gimbernat's ligament 
to the upper part- of the saphenous opening. 

Its anterior wall is very narrow, and formed by a continuation downwards of the 
fascia transversalis, under Poupart’s ligament, covered by the falciform piocess of the 
fascia lata. 

Its posterior wall is formed by a continuation do\y;^iwards of the iliac fascia 
covering the pubic portion of the fascia lata. 

Its outer wall is formed by the fibrous septum separating it from the inner side 
of the femoral vein. 

446. — Hernia. The Relations of the Femoral and Internal Alxlouiinal Rings, 
seen from within tlie Abdomen. Right Side. 



Its inner wall is formed by tlie junctipn of the processes of the transversalis ancl 
iliac fasciae, which form the inner side of the femoral sheath, and lies in contact with 
the outer edge of Gimbernat’s ligament. * 

This canal has two orifices — a lower one, the saphenous opening y closed by the, 
cribriform fascia \ an upper one, the femoral or crural ringy closed by the septum 
crurale. • 

HhQ femoral or crural ring (fig. 445) is the upper opening of the femoral canal, 
and leads into the cavity of the abdomen.^ It is bounded in front by Poupart’s 
ligament and the deep ci’ural arch ; behind by the pubes, covered by the Fectineus 
muscle, and the pubic portion of the fascia lata ; internally, by the base of Gim- 
bernat’s ligament, the conjoined tendoh, thcttransversalis fiiscia, and the deep ci*ui*al 
arch ; externally, by the fibrous septum lying on the inner side of the femoral vein. 
The femoral ring is of an oval form ; its long diameter, dii*ected transversely, mea- 
sures about half an inch, and it is larger in the female than^n the male, which is one 
of the reasons of the greater frequency*of femoral hernia in the formex* sex. 

♦ This ring, like the crural canal, is a morbid or an artificial product. ^ Each femoral 
hernia makes for itself (for neither outlet exists in the natural anatomy of the region) a 
crural canal, and a crural (femoral) ring.’ — G xllbndek, op* cit* p, 40* 
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Position of Parts around the Ring . — The spermatic cord in the male, and round 
ligament in the female, lie immediately above the anterior margin of the femoral 
ring, and may be divided in an operation for femoral hernia if the incision for the 
relic^f of the stricture is not of limited extent. In the female this is of little im- 
portance, but in the male the spermatic artery and vas deferens may be divided. 

The vain lies on the outer side of the ring. 

The epigastric arterg^ in its passage inwards from the external iliac artery to 
the umbilicus, passes across the upper and outer angle of the crural ring, and is 
consequently in danger of being wounded if the stricture is divided in a direction 
upwards and outwards. 

The co'tmmmicating Irrqnch between the ojiigastric and obturator lies in front of 
the ring. 

Tlie circumference of the ring is thus seen to be bounded by vessels in every 
))art, excepting internally and behind. It is in the former position that the stric- 
ture is divided in oases of strsmgulatod femoral hernia. 

The ottlurator artery^ when it arises by a common trunk with the epigastiie, 
which occurs once in every three subjects and a half, bears a very impoi'tant relation 
to the crural ring. In some cases it descends on the inner side of the external iliac 
vein to ihe obturator foramen, and will consequently lie on the outer side of the 
crural ring, wliero there is no danger of its being wounded in the operation for 
dividing the stricture in femoral hernia. (See fig. 232, p. 403, ist fig.) Occasionally, 
however, the obtumtor artery curves along the free margin of Gimbernat’s ligament 
in its passage to the ol)turator foramen ; it would, consequently, skii't along the 
greater part of the circumference of the crural canal, and could hardly avoid being 
wounded in the operation. (See fig. 2J2, p. 403, and fig.) 

Septum Crurale . — The femoral ring is closed by a layer of condensed areolar 
tissue, called, by J. Cloquet, the septun/t crurale. This serves as a barrier to the 
protrusion of a hernia through this part. Its upper surface is slightly concave, and 
supports a small lymphatic gland, by which it is separated from the subserous areolar 
tissue and peritoneum. Its under surface is turned towards the femoral canal. 
Tlie septum crurale is perforated by numerous ajiertures for the passage of lymphatic 
vessels, connecting the deep inguinal glands with those surrounding the external 
iliac artery. 

The size of the femoral cansil, the degree of tension of its orifices, and, con- 
sequently, the degi'ee of constriction of a hernia, vary according to the position of 
the limb. If the leg and thigh are extended, abdiict^id, or everted, the femoral canal 
and its orifices arc rendered tense, from the tiaction on these parts by Poupart^s 
ligament and the fascia lata, as iriay be .ascertained by passing the finger along the 
canal. If, on the contrary, the thigh is flexed npotx the pelvis, and, at the same 
time, adducted and rotated inwards, the fernoral canal and its orifices become con- 
siderably relaxed ; for this reason the'^ limb should always be placed in the latter 
[K)sition when the application of the taxis is ina^e in attempting the reduction of a 
femoral hernia. 

The septum crurale is seimrated from the peritoneum by a quantity of loose 
subserous areolar tissue. In s6me subjects this tissue contains a considerable 
amount of ^adipose substance, which, when protruded forwards in front of the sac of 
a femoi’al hernia, may be mistaken for a portion of omentum. 

Descent of the Hernia. — From'*the preceding description it follows that the 
femoral ring must be a weak point in the abdominal wall : hence it is, that when 
violent or long-continued pressure is mede upon the abdominal viscera, a portion of 
intestine may be forced into it, constituting a ftmoral hernia; and the changes" in 
the tissues of the abdomen which are produced by pregnancy, together with the 
larger size of this apertui^s in the female, serve to explain the frequency of this form 
of hernia in women. 

When a portion of the intestine is forced through the femoral ring, it carries before 
it a pouch of peritoneum, which forms what is called the Imrnial sac ; it receives an 
investment f];;om the subserous areolar' tissue, and from the septum crurale, and 
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descends vertically along tbe cruml canal in tlie inner compartment of the sheath of 
the femoral vessels as far as the saphenous opening ; at this point it changes its 
course, being prevented from extending further down the sheath, on account of the 
narrowing of the sheath and its close contact with the vessels, and also from the 
close attachment of the superficial fascia and crural sheath to the lower part of the 
circumference of the saphenous opening ; the tumour is, consequently, directed 
forwards, pushing before it the cribriform fascia, and then curves upwards on to the 
falciform process of the fascia lata and lower part of the tendon of the External 
oblique, being covered by the sui)erficial fascia and intt'gument. While the hernia 
is contained in the femoral canal, it is usually of small size, owing to the resisting 
nature of tlie surrounding parts ; but when it has escaped from the saphenous 
opening into the loose areolar tissue of the groin, it becomes considerably enlarged. 
The direction taken by a femoral hernia in its descent is at first downwards, then 
forwards and upwards ; this should be borne in mind, as in the application of the 
taxis for the reduction of a femoral hernia, pressure should bo directed in the reverse 
order. 

Coverings of the Hernia. — The coverings of a femoral hernia from within out- 
wards are peritoneum, subserous areolar tissue, the septum crurale, crural sheath, 
cribriform fascia, superficial fascia, and integument.* 

Varieties of Femoral Hernia. — If the intcistine descends along the femoral cjinal 
only as far as the saphenous opening, and does not escape from this aperture, it is 
called incomplete femoral hernia. The small size of the protrusion in this form of 
hernia, on account of the fii*in and resisting natui*e of the canal in which it is con- 
tained, renders it an exceedingly dangerous vjiriety of the disease, from the extreme 
difficulty of detecting the existence of the s\^el]i ng, especially in corpulent subjects. 
The coverings of an imfompleh) femoral hernia would be, from without inwards, 
integument, superfitrial fascia, falciform pfocess of fastda lata, crural sheath, septum 
crurale, subsei’ous cellul.ar tissue, and peritoneum. When, however, the hernial 
tumour proti udes through Ihe saphenous opening, find directs itself forwards and 
upwards, it forms a complete femoral hernia. Occasionally the hernial sac descends 
on the iliac side of the femoral vessels, or in front of these vessels, or even some- 
times heibind them. 

The seat of stricture of a femoi'al hernia varies : it may bo in the peritoneum at 
the neck of the hernial sac ; in the greater number of cases it would appear to be at 
the point of junction of the falciform process of the fascia lata with the lunatod edge 
of OimbtTiiat’s ligament ; or «9t the margin of the saphenous opening in the thigh. 
The stricture should in every cjise bo divided in a dii*ectioii upwards and inwards; 
and the extent necessary in the majorit}^ of cases about two or three lines, ily 
these means, aU vessels oi* othOl* structures of importance, in relation with the neck 
of ihe hernial sac, will be fiyoided. . 

* Sir A. Cooper lias described an invest«i©ut for femoral hernia under llu; name of 
^ Fascia propria,’ lying immediately external to the peritoneal sac, but. frequently separated 
from it by more or less adipose tissue. Surgically, it is important to remember the existence 
(at any i*ate, the occasional exisUnce) of this layer, on account of the ease with wliich au 
inexperienced operator may mistalie the fascia for the, peritoneal sac, and the contained fat 
for omentum. Anatomically, this fascia appears identical with what is called in tlie text 
‘subseioas areolar tissue,’ the areolar tissue being thickened and ctiused to assiune a inera-» 
brauous appearance by the pressure of tjie hernia, 
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l)umction„ — ^rhe student should select a well-developed inusculaf subject, free from fat, 
an<i the dissection shotdd lx? commenced early, in order that the parts may examined in 
as reemit a state as possible. \ stall' having been introduced into the bladder, and the. 
subject placed in the position shrhvn in lig. 447, the scrotum sliould be raistxl upwards, and 
retained in that position, and the rectum moderately distended with tow. 

The space which ia now exposed coiresjmnds to the inferior aperture or outlet 
of the pelvis. Its dt^op boundaries are, in front, the pubic arch and subpubic liga- 
ment ; behind, the tip of the c'occyx ; and on eacli side, the ramus of the pubes and 
isehium, the tul)erosity of tlie iscliium, and gi*eat saero-sciatic ligament. The space 
included by these boundaries is somewhat lozenge-shaped, and is limited on the 
surface of the body by the scrotum in front, by .the buttocks behind, and on each 
side by the inner side of the thighs. It measures, from before backwards, about 
four inches, and about three in the broadest part of its ti*ansveT\so diameter, between 
the ischial tuberosities. A line drawn transversely between the anterior pai t of the 
tuberosity of the ischium, on eaeli side, iv front of the anus, subdivides this space 
into two portions. The anterior portion contains the penis and urethra, and is called 
the pfrimriim. The postei’ior iiortion contains the Ufnnination of the rectum, and 
is called the ischio-rectal r^giov^ 

IscnUOHKCTAn liEUluN. 

The ischio-recial region co)*ro.sponds I0 the ])ortioti of the outlet of the pelvis 
situated immediately^ behind the perimeum : it contains the termination of the rectum. 
A deep fossa, filled with fat, is seen on either .side of the intestine, l)et ween it and the 
tuberosity of the ischium : this is^callod the wcht o-rehul f )ssn. 

The iachio-rectal region presents in the middle line the apertuTt) of the anus ; 
around this oi-ifice, the integument is thrown into numei'ous folds, which are 
obliterated on distension of the intestine. The infegumeiit is of* a dark colour, 
continuous with the mucous membrane of the rectum, and provided with numei'ouvS 
follicles, which occasionally inflame and suppurate, and may be mistaken for fistulie. 
The veins around the margin of the anus arc occasionally much dilated, forming a 
number of hard pendent masses, of a dark bluish colour, covered partly by mucous 
membrane, and partly bj’ the integument. These fumours constitute the diseiise 
called exfemnl piles, • 

Dissecf.ioil, — Make an incision throagli the integument, along the median line, from the 
base of the scrotum to tlie anterior extremity of the anus ; carry it round the margins of 
this aperture to its posterior extremity, ^Ind continue it backwards about an inch behind the 
tip of the coccyx. A transm’se incision should now be carried across the base of the scrotum, 
joinioer the anterior exti’emity of the pmeeding; a second, carried in the same direction, 
sUbuld be made in front of the anus ; and 'a third gt the posterior extremity of the gut. 
These incisions should be sufficiently extensive to enable the (ussector to raise the integument 
from the irtner side of the thighs. The flaps of skin corresponding to llie ischio-rectal region 
(tics. 447-51) should now U* remoired. In dissecting the integument from this region great 
cam is required, otherwise the External sphincter will be removed, as it is intimately ad- 
hemnt to the skim 

The sMYterfioial jh^ia is exposed on the removal of the skin : it is very thick, 
ai*eolar in lextiu*e, and contains much fat in its meshes. In it are Jbu ud rami fying 
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twQ or tJir.e!^£nt4jmeo the small sciatie n erve ; these t urn round the 

inferior lx)rder of the Gluteus maximus, and are distributed to the integument in 
this i’egion. • 

Corricgator Cutis Ani, — Around the anus is a thin stratum of involuntfiry muscle, 
which radiates from the int/crior of the anus, where it commences in the submucous 
tissue, to the skin outside, where it blends wilh the subdermic tissue. By its con- 
traction it raises the skin into ridges radiating from the margin of the anus. 

Tlie Exfeimal sphincter is a thin flat plane of muscular fibres, elliptical in shape, 
and intimately adherent to the integument surrounding the margin of the anus. It 
measures about three or four inches in length, from its anterior to its posterior 
extremity, being about an inch in breadth, opposite the anus. It arises from the 
tip of the coccyx, by a narrow tendinous band ; and from the' superficial fascia in 
front of that bone ; and is inserted into the tendinous centre of the perinaniin, join- 
ing with the Transversus perimei, the Levator ani, and the Accelerator urinje. Like 
other sphincter muscles, it consists of i-wo plsines of inyscular fibre, which surround 
the margin of the anus, and join in a commissure before and behind. 

Relations, — By its sttperjicial sarface^ with tlic integument ; by its deep surface 
it is in contact with the internal Sphincter; and is separated from the I^evator ani 
by loose areolar tissue. 


447. — Dissoetion of Berlnauini and Isclno-rectMl lugion. 



The Spliincter ani is a. voluntary muscle, supplied by the hrcmorrhoidal branch 
of the fourth sa(iral nerve. Tlws muscle is divided in the operation for fistula in 
ano^and also in some cases of fissure of the rectum, especially if attended with much 
pain or spasm. The object of its division is to keep the parts at rest and in contact 
during the healiTig process. • 

The Internal sphincter is a muscular ring about an inch in breadth, which 
surrounds the lower extremity of the rectum, its inferior hordei* being contiguous to, 
but quite separate from, the External sphincter. • This muscle is about two lines 
in thickness, and is formed by an aggregation of the involuntary circular fibres of 
the intestine. It is paler in colour, and less coarse in texture, than tlie External 
sphincter. • 

The ischio- rectal fossa is situated tetween the end of the rectum and the tuber- 
osity oflhe lsclnuin o side. It is triangulay in shape ; its base , directed to the 

surface of the body, is formed by the^ntegu merit of the ischio-rectal x'egion ; i ts 
directed upwards, corresponds to the point of division of the obturator faSSa, and 
the thin membrane given off from it, which covers tlie outoi* surface of the Levator 
ani Its dimensions aie mbout an inch in breadth at the base, and 

about two inches in depth, lieing deeper behind than in front. It is bounded inter 
naUif by the Sphmeter ani, Levator ani, and Gqccygeus musclea; extern^y by the 
tuber^ily of tlie ischium, anti the obturator fascia, which covers the inner surface of 
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tbe Obturator intemus muscle; in front it is limited by Ihe line of j auction of the 
supe^cial^and deep perinaMiiJa^^ ; and the margin xnaxi- 

mus, and the great sacrp:gciatic« ligament. This space is filled with a large mass of 
adipose substance, which explains the frequency with which abscesses in the neigh-* 
bourhood of the rectum burrow to a considerable depth. 

If the subject has been injected, on placing the finger on thjes outer w 
{cam, the internal pudic ^tery, with_ ite j^ompanyte veins and nerve, will be felt 
about an inch and a half above the margin of the ischiatic tuberosity, but approach- 
ing nearer the surfjice as they pass forwards along the inner margin of the pubic 
arch. These structures are enclosed in a sheath formed by the obturator fascia, the 
pudic nerve lying below the artery. Crossing the space transversely, about its 
centre, are the inferior hsemorrhoidal vessels and^ nerves, branches of the internal 
pudic ; they are distributed to the integument of the anus, and to the muscles of the 
lower end of the rectum. These vessels are occasionally of lar ge size, and may give 
rise te troublesome hreraorrliage when divided in the of>oration of lithotomy, or of 
fistula in ano. At the back ])art of this space may be seen a bramdi of the fourth 
sacral nerve ; and, at the fore j»ai*t of ilie space, a cutaneous branch of the perinoeal 
nerve. 

Pehin^eum. 

The perinatal space is of a triangular form; its deep boundaries are limited, 
laterally, by the rami of the imbes and ischia, raeotijrg in fi*ont at the p^ibic arch ; 
|l)6lnnd, by an imaginar y transverse line, extending between the tuberosities of the 
fischia. The lateral boundar ies vary, in the adult, from three inches to three inches 
and a half in length ; and tlic base frdin two to three iiicTies afid a in breadth ; 
the average extent of the space being two ihcdm£ ^djbhree-quaH^ The variations 
in the diameter of tliis space are of extreiile interest in connection with the operation 
of lithotomy, and the extraction of a stone fx*om the (?avity of tlie bladder. In those 
cases wliei*e the tuberosities of the ischia are near together it would be necessary to 
make the incisions in the lateral openrtion of lithotomy less oldique than if the 
tuberosities were widely separated, and tlie peririaral space, consequently, wider. The 
perinamm is subdivided by the median raplie into two equal parts. Of these, the left 
is the one in which the ojier’ation of lithotomy is performed. 

In the middle line the perinseum is convex, and corresponds to the bulb of the 
urethra. The skin covering it is of a dark colour, thin, freely movable upon the 
subjac^iij) parts, and covered with sharp crisp hairs, which should be removed before 
the dissection of the part is commenced. In front of the anus a prominent line 
cominenctis, the raphe, continuous in front jvith the raphe of the scrotum. The flaps 
of integument corresponding to this space having he 0 a removed, in tke manner shown 
in figs. 447 -50, the superficial fiiscia is exposed, 

Th!G..^perfci(il J*^ascia consists of* two layers, superficial and deep, as in other 
regions of the body. * 

The superficial layer is thick, loose, areolar in texture, and contains much adipose 
tissue in its meshes, the amount of which varies in difibrent subjects. In fi’ont it is 
continuous. yjith the dartes of the scrotum ; l)ehind, it is continuous with the sulirr 
ciilaneous yireolar tissue suiTounding the anus; and, on either side, w^ the same 
fa^ia on the inner side of the thighs. This laye^shoald be carefully removed after 
it Kas Been examined, when the deep layer will b^xposed. 

The dee p lajfer of miperfi:cial fascia (superficial pexnnaBal fascia) is thin, aponeu- 
rotic in structure, and of considex’tihle steength, serving to bind down the muscles of 
the root of the penis. It is contxnuou sT, in front? wit h the dartos of the scrotum ; on 
either side it is fix-mly attached to the marguis of the rami of the pubes aikl ischium, 
external %,the crup penis, and as far back as the tuberosity of the i^Mum ; pos- 
^iprixlt curves down belxinjL^tlxe Trans v ex^&us peringei muscles to join the lower 
margin of the d^p perini^al fascia. This fascia not only covers the muscles in this 
r^ioii, but sends ddivh a vertical septum from its under smface, whicli sepai^ates the 
badhy^rt of the subjacent space info two, being incomplete in ffont. ” 



MUSCLES OF THE PERIN.EUM. 

• 

In rupture of the anterior portion of the urethra, accompanied by extravasation 
of urine, the fluid makes its way forwards, beneath this fascia, into the areolar 
tissue of the scrotum, penis, and anterior anfl latei*al portions of the abdomen ; it 
rarely extends into the areolar tissue on the inner side of the thighs, or backwards 
around the anus. This limitation of the extravasated fluid to the parts above 
named is easy of explanation, when the attachments of the deep layer of the super- 
ficial fascia are. considered. When this favscia is removed the muscles connected 
with the penis and urethra will be ex jj osod ; these are, in the middle line, the 
Accelerator urinie ; on eacli side, the Erector penis ; and behind, tlic Transversus 

The Accelerator urimc (Ejaculator seminis, or. bulbo-cjivernosus) is placed in the 
middle line of the perinsBum, immediately in front of tin? anus. It consists of two 
symmetric4il halves, united along the median line by a, tendinous raphe. It arises 


448, — The IVi’inccuin. The liitegumenl and Sii po licial Layer of 
Superlieial Fascia i*eticcted. 



fi*om the central tendon of the perifia?iim, and from the median raphe in frotd. Fj'om 
this poilnt its fibies diverge like the phimes of a pen ; the most posterior form a thin 
layer, which aie lost bh the anterior surface of the triangular ligament; th<f middle 
fibres encircle the bulb and adjaceuti® parts of the corpus spongiosum, and join with 
the Abides of the opposite side, on the upper part/ of tfto corpus spongiosum, in a strong 
aponeurosis ; the anterior fibres, the longest and most distinct, spread out over the 
sides of the corpus cavemosum, to be inserted {)artJ;f into that body, anterior to the 
Erector penis, occarionally extending to tSe os pubis ; partly tei minating in a tendinous 
expansion, which covers the dorsal vessels of the penis. The fatter fibres are best 
seen by dividing the muscle longitudinally^and dissecting it outwards from the sur- 
face of the urethra. 

— This muscle serves to empty the canal of the urethra, i^fter tlie bladder 
has expelled its contents ; during^ the greater part of the act of micturition its fibres 
ai*e relaxed, and it only comes into action at the end of the process. The middle 
^ 3 E 
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fibres are supposed, by Krause, to assist in the^ erection of the corpus spongiosinu, 
by compressing the erectile tissue of the^bifib. The an teiior fibres, ticcording to Tyrrel, 
also contribute to the erection of the penis, as they are inserted into, and continuouH 
with, the fascia of the penis, compressing the dorsal vein during the contraction of 
the muscle. 

The Erector Penis covers the unattached part of the crus penis. It is an elon- 
gated muscle, broader in tlie middle than at either extremity, and situated on cith<‘r 
side of the lateral boundaiy of the perinseum. It arises by tendinous and fieshy fibres 
from the inner surface of the tvibtuosity of the iscbium, behind the crus penis, from 
tlie surface of the crus, and from the adjmtent portion of the ramus of the pubes. 
From these points fleshy fibres succeed^ "whlcSIT end in an aponeurosis which is 
iiiserted into the sides and umlciMiurjEacto of the cima pepis. This muscle compresses 
the crus penis and retards tlie ret urn of the blood through the veins, and thus serves 
to maintain the organ erect. 


449. — The Superficial ISIusclos and Vessels of the reriiueuin. 



The Prfituwrsus Perivtrl is a iiaiTow muscular slip,, which passes morti or les:. 
transversely across the back part of the perimeal space. It arises by a small tendon 
from the inner and fore side of the tuberosity of the ischium, and, psissing obliquely 
forwaras and inwards, is inserted into the central tendinous point of the perinaeiim, 
joining in this situation with ,the muscle of the opposite side, the Sphincter ani 
behind, and the Accelerator urinaj in front. 

BfitefiOn the muscles just examined a t riangu lar space exists, bp itn ded internally 
by the Accelerator luiiiffi, externally by the^Erector l^euis, and beMnd by the Trans- 
yersus porinaei. The of this space is formed t)y,the triangul a r lig ament of the 
urethra (deep pjerlpi^al fascia), and lunning from behind forwards in it are the i^ui»er 
ficial perinaeal vessels and nerves, the trunsyerse perinsBal artery coursing along ITu’ 
posterior boundary of the space, on the Transversus perineei muscle. 

In the lateval operation of lithotom3% the knife is carried obliquely across the 
back part of this space, downwai'ds and outwards, into ‘the ischio-rectal fossa, 
dividing the Tmnsversus perimei muscle atid ai*tery, the posteiior fibres of the 
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Acceleiutor uriiiie, the supei*ficial perinatal vessels and nerve, and more posteriorly the 
inferior baemorrhoidal vessels. • 

The superficial and transvei'se perinieal ailieries are described at p. 403 ; and the 
siipei-ticial perinjeal and inferior pudendal nei*v(*s at pp. 562-564. 

The muscles of the perinspum in the ft inale are the — 

Sphincter vaginae Compressor urethra'. 

Erector clitoridis. Sphincter ani. 

Transversiis j^riniei. Levator ani. - 

CJoccygeiis. 

The orifi<H‘, of Ihe vagina, and is analogous to 

the Accelerator urinse in the male, it is attached, postiM-iorly, to the ccTntraT fendoii 
ut the ]>erinfeurii, 'wlicre it blends with the spliincter ani. Its fibres pass forwards i>ii 
each side of the vagina, to be inserted into the (‘Orjiorsu cavernosa of the clitoris, a 
fas(riciilus crossing over the liody of the organ so as to compress the dorsal vcjin. 

The EreHor (HiioruUs iH'sembles the Erector penis in the male, Imt is smaller 
than it, arising from the tuberosity of the iscJiium, and being inserttnl on ea.eh side of 
the erus. 

The Transversvs Perhuri is insta ted into tla^ sitle of the Sphincter vagime, and 
the Levator ani into the side of the vagina and voctnni. The other niustdea are pre- 
cisely similar to tliosc in the male. 


Accelerator nriiife inid En?clor ])enis niusclt's should now he removed, when the 
d(K'j) perinieal iascia will be exposed, Htretcbirig acrot?« the IVoiit part of tlie outlet of the 
7 >elvis. Ihe iiretlira is seen p^Tlbrating its coni roj just btdiind 1h(‘ bulb; and on eitber 
side is tho crus penis, connecting the corpus cavernosum with tbe ramus of tlic ischium 
and pub(3s. ^ 

The IWhufial Fftscla ^triangular ligam^it) is a dense memluanous lamina, 

which closes ”tlie front I >art of flie outleF of tlie pelvis. It is triangular in shapt^ 
about an inch and a half in depth, attached alK)ve, by its ajiex, to the under surfactj 
of the syinjdiysis jinibis and. subpubic ligament ; and on each side to the rami of tlie 
ischhuu and pulies, beneatli the crura penis. Its inferior margin, or base, is dire(;t*‘d 
towards the rectum, and coimeckMl ^ the central tendinous point of the perimeuin. 
Jt is continuous with the deep layer of tlie superficial fascia behind the Transversiis 
jierimei muscle, and with a thin fascia which covers the cutiuicous surface of tho 
licvator ani muscle (anal fascia). 41 • /' 

The deep perimeal fascia is pe rforated by th e ureth ra, about an inch below t.hc 
symphysis pubis. The aperture is circular form, aftd about three or four lines 
in diameter. Abo vp this is tlio a perture fo r tho dorsal vein* of tht'. penis; and, 
outside the latter, the jpudic piei-ce it. 

The d Sjji ]^)e rina3al fiiscia consistjsijf.. tw-o layefs. a nterior and posterior : t hese are 
KPHarateyiitxj^. * 

The anterivr I mfer is continued forwards, around tho anteiiur piiii of the mem- 
branous portiion of tho urethra, Ij ecgming lost uuon t he bulb. 

Tlie posterior Iciyer is derived from the obtumtor jftiscia; * it is continued back- 
wards ai^ouiicT tlie posterior part o f the membranoug portion of the uretlmi .vid tjie 
outer surface* of the prostate gla nd. 

If the anterior layer of this fascia is detached on either side, th e following part s 
are seen between ^t and the posterior lay er : the auhjmbic ligament ab ove, close to 
the pubes; the dorsal vein of th e penis; the membranous po rtion of the urethra, 
and the muscles of the ure thra ; Cowjpei^s^gnds a nd„their du^s ; t he pudic vessels 
an d nerv e ; the artery and nerve o fthe bmp, a nd a p lexus of veins. 

The Compre ssor Urenirm^con^^ urethrae) surrounds iHfie whole length of 
the membrnnous'^rffon of the urethra, and is contained between the two layers of 
the deep perinseal fascia. It arises, by aponeurotic fibres, from the upper part of the 
minus of the pubes on each side, to the extent of half or three-quarters of an inch ; 

* ‘ On the xVnatomy of the Posterior Layer of the Triangular Ligament^' J ^7 
Mr. Carrington, Ouys Hospital jRcporis, " ' ^ 


3 E 2 
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eiich Kegineiit of the muscle passes inwards^ and divides into two fasciculi, which 
surround the^ uiethra from the prostate gland behind, to the bulbous portion of the 
urethra in fiont ; and unite, at the upper and lower surfaces of this tube, with the 
muscle of the opposite side, by means of a tendinous raphe. 

Circular Muscular Fibres surround the membranous portion of the uiathiu from 
the bulb in front to the prostate gland behind ; they aia placed immediately beneath 
the tiansverse fibres already described, and are continuous with the muscular fibres 
of the bladder. These fibres are involuntary. 

Cowjyer^s GlomSs are situated immediately below the membranous portion of tlie 
ui'ethra, close behind the bulb, and below the artery of the bulb (p. 741). 

The Pudic Vessels and Nerves ai-e placed along the inner margin of the pubic arch 

(p- 403). 

The-dri 5 flry of the. Bulb passes transversely inwards, from the internal pudic along 
the l)ase of the triaTigular ligament, between the two layers of fascia, accompanied by 
a brauch of the pudic nerve (p. 405). 

450. — l>eep I'crineeal P^ascia. On the left side tlie anterior layer 
lias been i*eraoved. 



<i 

If the posterior layer of the deep perineeal fascia is removed, and the crus penis 
of onOjSide detached from the bone, the under or perineaal surface of the Levator 

i ani is brought fully into view. ' This muscle, with the triangular ligament in front 
and the Coccygeus and Pyriformis behind, closes in the outlet of the pelvis. 

The Levator ani is a bTOad thin muscle, situated on each side of the pelvis. It 
is attached to the inner suifii^e of ^ the sides of the true pelvis, and, descending, 
unites with its fellow of the opposite side ta form the floor of the pelvic cavity. It 
supports the viscera in this cavity, and surrounds the various structures which pass 
thi’ough it. It arises^, in fvont, from the posterior surface of the body and ramus of 
the pubes, on the outer side of the symphysis \ posteriorly, from the inner surface of 
the spine of the ischium ; and between these two points, from the angle of division 
between the otflurator and recto- vesical layers of the jielvic fascia at their under 
pfM^t : the fibres pass downwards to the middle line of the floor of the pelvis, and 
inserted* the most posterior fibres into the sides of the apex of the cocevx ; those 
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placed moi*e anteriorly unite with the muscle of the opposite side, in a median fibrous 
i*aphe, which extends between the coccyx and the margin of the anus. The middle 
fibres, which form the larger portion of the muscle, are inserted into the side of the 
rectum, blending with the fibres of the Sphincter muscles ; lastly, the anterior fibres, 
the longest, descend upon the side of the prostate gland to unite beneath it with 
the muscle of the opposite side, blending w-ith the fibres of the External sphincter and 
Trans versus perineei muscles at the tendinous centre of the perinaeum. 

The anterior portion is occasionally separated from the lest of the muscle by 
cellular tissue. From this circumstiince, as well as from its peculiar relation with 
the prostate gland, descending by its side, and surrounding it as in a sling, it has 
been described by Santorini and others as a distinct niiisele, un<ler the name of the 
Levator jyrostatoif In the female the anterior fibi'es of the Jjevator ani descend upon 
the sides of the vagina. 

Relatioiw, — By its upper or pelvic surjace with the recto-vesical fascia, which 
sejmrates it from the viscera of the pelvis and from the peritoneum. By its outer 
or perimeal surface it forms the inner l)oun(lary of the ischio rectal fossa, and 
is covered by a quantity of fat, and by a thin layer of fascia, (anal fiiscia) continued 
from the obtumtor fascia. Its border is continuous with the Coccygous 

muscle. Its anterior border is separated from the muscle of the opposite side by a 
triangular space, through winch tlie urethm, and in the female the vagina, passes 
from the pelvis. 

— This muscle snpi>orts the lower enil of the rectum and vagina, and also 
the bladder during the eflbrts of expulsion. It elevates and inverts the lower end of 
the l ectum after it has been protruded and everted during the expulsion of the fan^es. 
It is also a muscle of forced expiration. * 

The Coccf/geua is situated behind and parallel with the preceding. It is a 
triangular plane of muscular and tendinous^bres, arising, by its apex, from the spine 
of the ischium and lesser sacro-sciatic ligament, and inserted, by its base, into the 
margin of the coccyx and into the side of the lower piece of the sa(*rum. lliis 
muscle is continuous with the posterior border of the Levator ani, ainl closes in the 
back pai't of the outlet of the pelvis. 

Relations. — By its imwr or pelvic 9%irface^ with the rectxim. By its external 
surface^ witli the lesser sacro-sciatic ligament. By its jmsterior border y with the 
Pyrii’orinis. 

Action. — The Co(!cygei muscles raise and support the coccyx, aftei- it has been 
l)i*essed backwards during defsecaiion or paiturition. ^ 

Pitsition of the Vi8ce7*a at the ChUlet of the Pelvis. — Divide the central tendinous point of the 
periiifieiun, separate the rectum from its connections by dividing the fibres of the Jjevator 
ani, which descend iipon the sides ot^the prostate gland, and draw the gut backwards towards 
the coccyx, when the under surface of the prostate gland, the neck and base of the bladder, 
the vesicuhe seininales, and vasa deferent ia will*be exposed. 

The^J^riMate Gland is placed immediately in front of the neck of the bladder, 
around the prostaBc f^ortion of the urethra, its base being turned backwards, and 
its under surface towards the rectum. It is retained in its |)08ition by the liovator 
prostatse and by the pubo-prostatic ligaments, and* is investe<l by a dense fibi*ous 
covering, continued from the posterior layer of the deep perinaeal fasaia. The 
longest diameters of this gland are in the antero-posterior dii*ection, and transversely 
at its base; and hence the greatest extent of incislbn that cjrn be made in it without 
dividing its substance completely across, is obliquely outwards and backwards. This 
is tlie dii'ection in which the incision is made^ throtigh it in the opemtion of litho- 
tomy, the extent of which should seldcin exceed an inch in length. Tlie relations of 
the prostate to the rectum should he noticed : by means of the finger introduced into 
the gut, the surgeon detects enlargement or other disease of thfs organ ; he is enabled 
also, by the same means, to direct the p 6 int of a catheter when its introdt^Ction is 
attended with much diflS.culty, either from injury or disease of the membranous or 
pvostatic portions of the urethra. 

Behind the prostate is the posterior surface of the neck and base of the bladder : 
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a 8mall triangular portion of this organ is seen, bounded in front by the prosbite 
gland ; behind, by the recto- vesical fold of the peritoneum ; on each side, by the 
yeKiculfle seminales and vasa deferentia ^ and separated from direct conbict with the 
I'ectum by the recto-vesical fascia. The relation of this portion of the bladder to the 
rectum is of extreme interest to the surgeon. In cases of retention of urine this 
}>ortion of the organ is found projecting into the I’ectum, between three and four 
inches from the margin of the anus, and may be easily perforated during life without 
injury to any important parts; this portion of the bladder is, consequently, fre- 
quently selected for the performance of tlio operation of tapping the bladder. If the 
finger is introduced into the bowel, the surgeon may, in some cases, learn the position, 
as well as the size and weight, of a calculus in the bladder;. and in the operation for 
its removal, if*, as is not unfrequently the case, it should be lodged behind an enlarged 
lumbite, it may be displaced from its position by pressing upwai*ds the base of the 
liladder from thip rectum. 


451. —A Vit*w of the I Position of the Yineera at the Outlet of the Pelvis. 



l^arts concerned in the O^mratlon hf TAth otomy , — The triangular ligament must 
be rejdac^ed and the rectum diawn forwaJdsso as to occupy its normal position. 
I'he student should then consider the position of . the various j>ji.rts in referencie to 
idle lateral operation of lithotomy. This operation is performed on the left side of 
the peripceum, as it is most convenient for the right hand of the operator. A staff 
having been * introduced into the bladder, the fii*st incision is commenced midway 
between the anus and the back of the scrotum {i.e, in an ordinary adult perinieum, 
about an inch and a half in front of the anus), a little on the left side of the raphe, 
and earned obliquely backward^* and outwards to midway between the anus and 
tuberosity of the ischium. The incision divides the intqgiiment and su))erficial fascia, 
the inferior hiemorrhoidal vessels and nerves, and the supei*ficial and transverse 
perinatal vessels ; if the forefinger of the left hand is thrust upwards and forwards 
into the wound, pressing at the same time^ the rectum inwards and backwards, the 
stivff may, be felt in the membranous portion of the urethra. The filler is fixed upon 
the staff, and the Hructures covering it are divided with the point of the knife, whh*h 
must be directed along the groove towards the bladder, the edge of the knife being 
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cavrietl o\itwardB and backwards, ilividing in its course the memV)ranous portion of 
the uretlira, and part of the left lobe of the prostale gland, to the extent of about 
an inch. The knife is then withdrawn, arid the foretinger of the left hand passed 
along the staff into the bladder : the staff having been withdrawn, and the position 
of the stone ascertained, the forceps is introduced over the finger into the bladdei*. 
1 f the stone is very large, the opposite side of the prostate may be notched before 
the forceps is introduced : the finger is now withdmwn, and the blades of the foi’ceps 
o I Killed and made to gr^isp the stone, which must be extracted by slow and cautious 
undulating movements, 

p€irtH divided in tlie Operation . — The various structxives divided in this operation 
ai’e as follows : — th (3 integument, superficial fascia, inferior ha;morrlioidal vessels 
and nerves, the posterior fibi*es of the Acceleratoi* u rinse, the Trans versus perina^i 
muscle and artery (and, pi*obably, the superficial porimeal vessels and nerves), the 


452. - - A Transverse Sfoiion.of the Pelvis, sliowinc* the f'el vie Fascia from behind. 



<loep perinreal fascia, the anterior fibi^s of the ‘Levator uni, jxart of the Compressor 
UT'cthree, the membranous and prostatic porfions of the urethra, and part of the 
prostate glands 

Parts to be avoided in the Oporatioru — In making the necessary incisions in the 
perinseum for the extraction of a calculus, the following parts should be avoided. 
The primary incision should not be made too i^ar the middle line, for fear of 
wounding the bulb of the coi’jius spongiosum or the rectum ; nor too far externally, 
otherwise the pudic artery may be implicated as it hscends along the inner border of 
the pubic arch. If the incisions are (iarried too far forwards, the artery of the bulb 
may be divided ; if carried too far backwards, the entire breadth of the prostate and 
neck of the bladder may be out througlf, which allows the urine to become infiltrated 
behind the pelvic fascia into the loose cellular tissue between the bladder and rectum, 
instead of escaping externally ; diffuse inflammation is con8*equently set up, and 
peritonitis, from the close proximity of tlfe recto-vesical peritoneal fold, is the conse- 
quence. If, on the contrary, the prostate is divided in front of the base of the gland, 
the urine makes its wav externally, and there is less danger of infiltration teking 
place 
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During the operation it is of great importance that the finger should be passed 
into the bladder before the staff is remov^; if this is neglected, and if the incision 
made through the prostate and neck offthe bladder is too small, great difficulty may 
be experienced in introducing the finger afterwards ; and in the child, where the 
connections of the bladder to the surrounding parts are very loose, the force made in 
the attempt is sufficient to displace the bladder up into the abdomen, out of the 
reiich of the operator. Such a proceeding has not unfrequently occurred, producing 
the most embarrassing results, and total failure of the operation. 

It is necessary to bear in mind that the arteries in the perinseum occjasionally 
take an abnormal course. Thus the artery of the bulb, when it arises, as sometimes 
happens, from the pudic opposite the tuber ischii, is liable to be wounded in the 
operation for lithotomy, in its pjissage forwards to the bulb. The accessory pudic 
may be divided near the posterior border of the prostate gland, if this is complete] 
cut across ; and tlie prostatic veins, especially in people advanced in life, are of large 
size, ami give rise, when divided, to troublesome lisemorrhage. 


P^iA’ic Pascia. 

The jKjIvic fascia (fig. 45.3) is a thin membrane wlucli lines the whole of the 
cavity of the jKdvis, and is (Continuous with the iransversalis and iliac fascia?. It is 
attiiched to the brim of the pelvis for a short distance at the side of thi? cavity, and 
to the inner surface of tlic bone round the attachment of the Obturator interniis. 


453. — Side View of lh(? PeK'ic Viscera of the Male Subject, showing 
the l*elvic and Perimeal Fasciae. 



At the [losterior lM>Vder of this muscle, it is continued backwards as a very thin 
membrane in front of the Pyidformis mu^le and sacral nerves, behind the bninches 
of the internal ijiac artery and vein, which perforate it, to the front of the sacrum. 
In front it follows the attachment of the Obturator internus to the bone, arches 
beneath the obturator vessels, completing the orifice of the obturator canal, and at 
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PELVIC FASCIA. 

• 

tlio front of the i>elvis is attached to the lower part of the symphysis pubis. At the 
level of a line extending from the lower part of the symphysis pubis to the spine of 
the ischium, is a thickened whitish band ; this mai'ks the attachment of the Levator 
ani muscle to the pelvic fascia, and corresponds to its point of division into two 
layers, the obturator and recto- vesical. 

The obturator /aada <lescends and covers the Obturator internus muscle. It 
is a direct continuation of the pelvic fascia below the white line above mentioned, 
and is attached to the pubic arch and to the margin of the great sacro-sciatic ligji- 
ment. From its attachment to the pubes a process is given off which is continuous 
with a similar process from the opposite side, so as to close the front part of 
the outlet of the pelvis, forming the po.>terior layer of the triangular ligament. 
This fascia forms a canal for the pudic vessels and nerve in their passage forwards to 
the perinaenm,.and is continuous with a thin membiune which covers the jicvinfipal 
aspect of the Levator ani muscle, called the l^c/ilo-rectal {amil) fascia, 

Th e^gc<<j- (?g4^ljg a/j ^^MC (visceral layer of the pelvic fiscih) descends into the j)el\ is 
upon the upper surfttce of the Levator ani muscle, and invests the jirostato, bladder, 
and rectum. From the inner sui*face of the symphysis pubis a slioi‘t rounded band 
is continued to the upper surface of the pi-ostate and ntick of tlie bladder, forming 
the pubo- prostatic or anterior tiiie ligaments of the bladder. At the siile, this 
fiiHcaa is connected to the side of the prostate, enclosing tliis gland and the vesico- 
prostatic plexus of veins, and is coutiiiued upwards on the surface of tlie bladder, 
forming the lateral true ligaments of the organ. Another proiongatk)n invests the 
vesiculce seininales, and ])asses across between the bladder and rwtiiiii, being con- 
tinuous with the same fascia of the opposite side. Another thin prolongation is 
reflected round the surfltce of tin? lower end of \he rectum. The Levator ani muscle 
arises from the point of division of the pelvic fliscia ; tlie visceial layer of the fascia, 
descending upon and lieiiig intimately adhdl*ent to the iippiu* surface of the niufwde, 
wliile the under surface of the muscle is covered by a thin layer derived fi’oiii tlie 
obturator fascia, called the iscrliio- rectal or anal fascia. In the female, the vagina 
jioiibrates.the recto- vesical fascia, and recc^ives a. prolongation fi’oiu it. 
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AnnoAOJiS’, 038; ap^rturofi found in, 038; 
boiindarieH of, (»3S; lvnnpliatU!« of, 401 ; 
inuscle.s of, 240; re^ioiLs of, 030; viacora 
of, (530 

Abdominal aorta, 387; brancbea of, 300; 
surgical anatomy of, 380; mus(‘les, 240; 
ring external* 250, 7(50; internal, 7(50; 
viscera, position of, (530 I 

Abducens nerve, 520 ' 

Alxiuctor indicis muscle, 288 
Abductor minimi digiti muscle, (liand) 287, 

( foot) 320 

Abductor pollicis muscb*, (hand) 285, (fool) 
310 : 

Aberrant duct of testis, 748 
Absorla^nt glands, 453 i 

Absorljcnts, 453 
Accelerator iirinic muscle, 785 
Accessorii orlhcuilaris oris, 21(5 
Accessorius ad sttcro*hiui])alcuii muscles, 245 
Accessorius podia, 321 j 

Acct‘Hsory obturator nerve, 557 ; palatine , 
canals, 51 ; pudic artery, 404 
Acervulus cerebri, 500 • 

Acetabulum, 118 i 

Acromial end of clavicle, fract iirc of, 200 
Acromial nerves, 537 ; region, muscles of, | 
2(57 : thoi*a<nc artery, 373 I 

A cromio-clavicular joint, 1 7 2 
Acromion })rocoss, 80 ; fracture of, 2tK) 

Actions of muscles. See each Groujt of • 
Masclcs, 

Adductor brevis muscle, 3>()2 ; longus j^uscle, i 
302 ; magnua muscle, 302 ; yft)llicia mu»(*.le, ' 
(hand) 287, (foot) 322 j 

Adiposi' tissues, xlvii j 

Afferent vessels of kidney, 723 j 

Aggregate glands, 657 j 

Air-colU, 718 | 

Air-sacs of lung, 713 i 

Aim of vomer, 54 j 

Alar ligaments of knee, 104 ; thoracic artery, 
373 • . ' 

Alimentary canal, 610; subdiviaion.s of, 019 
Allantois, cxxiv, 733 
Alveolar artery, 340 ; proc'ess, 47, 56 
Alveoli of lower jaw, 56 ; of upper jaw, 47 ; 

formation of, 620 ; of stomach, 650 
Amnion, cxxiii 
Amphiarthrosis, 148 

Atnpullte of semicircular canals, 013; of 
tubuli lactiferi, 763 ^ 

Amygdalae, 631 ; of cerebellum, 503 
Anal fascia, 793 
Anastomosis of arteries, 327 
Anastomotica magiia of brachial, 378; of 
femoral, 415 

Anatomical neck of humerus, 92 ; fracture 
of, mi \ 


Anconeus muscle, 281 
Anderscli, ganglion of, 525 
Aneurisms of abdominal aorta, 3»89 ; of arcli 
of aorta, 332; of thoracic aorta, 38(5 
Angle of jaw, 57 ; of pubes, 118; of rib, 80; 
stuu’i )- Vertebral, I .* 5 

Angular artciw, :>44 ; movement, 150 ; pro 
cess, external, 27 ; internal, 27 ; viun, 428 
Animal conslitneiit f>f bone, Ivii 
Ankle-joint, 197 ; relations of ttMidi)ns and 


ves.m‘ls to, 198 

Atnnilar ligannuit of radius and ulna, 179; 
of wrist, anterior, 284 ; })osterior, 284 ; 
(»f ankle, anterior, 317; e.\tornal, »‘5l8 ; 
inlernal, 318; of stapes, (510 

Annulus ovalis, 686 

Auoipalous muscle, 214 

Anterior annular ligament, (wrist) 284 ; 
(crfikh') 317 ; chamber of eye, 597 ; crural 
nt‘rvt‘, 558 ; dental canal, 45 ; etlimoidjil 
cells, 41 ; foutanelh*, 42; fossa of skull, 

• 61 ; nasal s])ine, 48 ; palatine canal, 47, 
(5(5; palatine fossa, 47, (50 ; region of skull, 
69 ; triangle of neck, 350 

Aiitihelix, (503; fossa of, 603 

Antitragiciis muscle, 605 

Ant itragus, (504 

Antrum of IJiglmiore, 46 

Anus, 760; development of, civ ; muscles of, 
783 

Aokta, 328; development of, exh' ; ubdo- 
iiiinal, 387; branches of, 390; snngical 
anatomy of, 389 

Aorta, arA of, 328 ; ascending part of, 
.‘520 ; bray dies of, 332 ; descending part <»f, 

• 331 ; peculiarities of, 331 ; peculiarities of 
branches of, 332 ; sinuses of, 32t) ; surgical 
anatomy of, 332 ; transverse portion of, 

• 334 ) 


Aoi;ta, descending, 385 ; thoracic, 385 ; bran- 
ches of, 38(5 ; surgical anatomy of, 38(5 
Aortic opening of diaphragm, 260 ; of heart, 
(>89 ; plexus, 575; semilunar valves, 689; 
sinuses, 089 

Aponeui'oais, 205 ; of deltoid, 267 ; of ex- 
ternal oblique in inguinal region, 765 ; 
infra-spinoiis, 270; of occi pi to- frontalis, 
, 209 ; subscapular, 268 ; of soft palate, 630 ; 

supraspinous, 269 ; vertebral, 242 
Appendages of eye, 599; of skin, evi ; of 
uterus, ^58 

Appendices epiploicce, 647 
Appendix of ‘right auricle, 084 ; of left 
auricle, 688: vermtformis, 659 
Aqua labyrintni, 616 

Aqueeductus cochlea:©, 33, 614; vestibuli, 
33, 613 ; Fallopii, 33, 608 ; Sylvii, 499 
Aqueous humour, 597 
Arachnoid of brain, 473 ; of cord, 468 
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Amntii rorporo., 087, 080 
AiIk)!' vitae uteviiiii, 7^)7 ; vitro of cerebel- 
lum, 50*1 

Arch of aorta, 328 ; peculiarities of, 33l ; 
branches of, 332 ; surgical anatomy, 332 ; 
of pubes, 121 ; of a vertebra, 2 ; supra- 
orbital, 20; crural or femoral, 778 ; palmar 
super tidal, 382, deep, 37t) ; plantar, 424 ; 
zygomatic, 08 

Arches, pharyngeal, cxxxiv; aortic (foetal), 
cxliv 

Ardform fibres of medulla oblongata, 478 

Area, germinal, cxxi 

Areola of breast, 762 * 

Arm, Iwick of, muscles of, 273; front of, 
muscles of, 27 J ; arteries of, 374; bones 
of, 91 ; fascia of, 271 ; lymphatic glands 
of, 458 ; lymphatics of, 459 ; superficial 
fascia of, 207 ; nerves of, 63t)'; veins of, 438 
Arnold’s nerve, 528 ; canal for, 33 ; ganglion, 
519 

Arteria centrslis retime, 357 
Arterire proprim reiiales, 723, 728 
ArterifC receptaculi, 355 
Arteries, development of, cxliv 
Artkrtks, GnH-^'al Anatonuf of^ xcii ; anas- 
tomoses of, 327; capillary, xcv; distri- 
bution of, 327 ; mode of division, 327 ; 
mode of origin of branches, 327 ; irerves 
of, xeiv ; sheath of, xciv ; structure of, 
xcii ; subdivision of, 327 ; systemic, 327 ; 
vessels of, xciv 

Artkrirs or Artrry, accessory pudic, 404,; 
acromial thoracic, 373 : alar thoracu?, 
373 ; alveolar, 349 ; anastomotica mag- 
na of brachial, 378 ; of femoral, dl5; 
angular, 344 ; anterior cerebral, 35t> ; 
anterior choroid, 359 ; anterior ciliary, 
357 ; anterior comiiiiinicating, 355i ; aii- 
teiior intercostal, 387 ; anterior spinal, 
305; aorta, 328; abdominal, 387, arch 
f>f, 328, ascending part, 329, descending 
part, 331 ; transverse |)ortion, 330, tlio- 
racdc, 380 ; articular, knee, 4J 7 ; ascend- 
ing cervical, 300 ; pharynget%^, 345 ; au- 
ditory, 306, 000 ; auricular anterior, 
34(» ; posterior, 345; axillary, 370^ 
azygos of knee, 418 

basilar, 305 ; bra(*hia1, 374 ; bronchial, 387, 
715 ; buccal, 349 ; of bulb, 405 • 

calcanean internal, 424 ; carotid com*mon, 
335, external, 339, internal, 353 ; cafpal 
ulnar, 385 ; carpal radial, 381 ; of ca- 
vernous body, 405; centralis retinae, 
357 ; cerebellar, 305 ; cerebral, 358, 
•‘iOO ; ascending cervical, 360 * ascending 
pha^YUgeal, 345 ; supe^rhdal, 307 ; prin- 
ceps, 346; profunda, 369; cbdroid an- 
terior, 369 ; posterior, 306 ; ciliary, 357 ; 
ciide of Willis, 306 ; circumflex of arm; 
373; of thigh, 414; iliac, 409; suj>er- 
ficial, 413; cochlear, 618; Qr)ccyg}eal, 
^06 ; coliea dextra, 393 ; media, 304 ; 
aiiiistra, 395 ; cceliac axivS, 390 ; comes 
iiervi ischiadici, 406 ; phreiiici, 368 ; 
common carotid, 3'l5 ; iliuc, 398 ; com- 
municating anterior cerebri, 350 ; pos- 
terior cerebri, 359 ; communicating 
branch of ulna'% 385 ; coronary of heart, 
3>33 ; of lip, 343 ; cremasteric, 409 ; 
crico-thyroia, 340 ; cystic, 301 


! Artkriks or Artrry {ctmtinued) 

I deep branch of ulnar, 385 ; cervical, 369 ; 
j palmar arch, 382 ; temporal, 349 ; de- 
ferent, 402 ; dental inferior, 348 ; supe- 
rior, 349 ; deVending aorta, 885 ; pala- 
tine, 350; digital plantar, 425 ; digital 
of ulnar, 385; dorsal of penis, 405; of 
scapula, 373 ; dorsalis hallucis, 421 ; in- 
dicis, 381, linguie, 341, pedis, 420, polli- 
cis, 381 

epigastric, 409 ; superior, 368, superficial, 
413; ethmoidal, 357; external carotid, 
339, plantar, 424, iliac, 407 

facial, 342; femoral, 409; deep, 413; 
frontal, 357 

gastric, 390, 392 ; gasStro-diiodenaJis, 391 ; 
gJistro-epiploica dextra, 301 ; gastro-epj- 
ploica sinistra, 393 ; gluteal, 407 ; infe- 
rior, 407 

helicine, 743 ; ha»morrhoidal external, 405 ; 
middle, 402, superior, 395 ; liepatic, 390; 
hyoid brancli of lingual, 341 ; of superior 
thyroid, 340; hypogastric in foetus, 
40l ; 093 

ileo-colic,393; iliac common, 308 ; external, 
407 ; internal, 400 ; ilio-lumbar, 400 ; 
inferior cerebellar, 305 ; dentftl, 348 ; 
labial, 343; laryngeal, 340; nn^senteru*, 
394, profunda, 378, pyloric, 391 ; th^- 
roid, 330 ; infraorbital, 349 ; innomi- 
nate, 333 ; intercostal, 387; anterior, 308 ; 
superior, 308; internal auditory, (iiB; 
carotid, 353 ; iliac, 400 ; mammary, 308 ; 
maxillary, 347 ; plantar, 424 ; interos- 
seous ulnar, 384; of foot, 421 ; of hand, 

381, *382 ; intestini tenuis, 393 

labial inferhn*, 343 ; la(4iryinal, 35(» ; la- 
ryngeal vsuperior, 340, inferior, 3>40 ; 
lateral sacral, 407 ; spinal, 365; lateralis 
nasi, 344; lingual, 341; long' (uliarv, 
357 ; thoracic, 373 ; lumbar, 31)7 

malleolar, 420 ; mammar}^ internal, 368 ; 
masseteric, 349 ; maxillary internal, 
347 ; median of fore-arm, 384, of spinal 
ccfi'd, 365 ? mediastinal, 308 ; posterior, 
387 ; meningeal anterior, 355, middle, 
348, small, 348 ; from occipital, 345 ; 
frpm pharyngeal, 340; from vertebral, 
305 ; mesenteric inferior, 394, supej-ior, 
393 ; metacarpal, 381 ; metatarsal, 421 ; 
middle cerebral, 359 ; sacral, 397 ; 
niusculo-phrenic, 368 ; mylo-hyoid, 349 

nasal, 360 ; of ophthalmic, 357 ; of septum, 
344 ; nutrient of humerus, 378 ; femur, 
415 ; fibula, 424 ; radius, 384 ; tibia, 424 ; 
ulna, 384 

obturator, 402 ; occipital, 344 ; cesopba- 
geal, 387 ; ophthalmic, 355 ; orbital, 
348 ; ovarian, 396 

palatine, ascending, 343 ; descending, 350 ; 
posterior, 350, of pharyngeal, 346 ; pal- 
mar arch, superficial, 382, deep, 379; 
palmar interossei, 382 ; palpebral, 357 ; 
pancreatic, 392 ; pancreatico-duodenalis, 
391 ; inferior, 393 ; perforating, of baiai, 

382, of thigh, 414, of foot, 424, of inttu’- 
costal, 368, plantar, 424 ; pericardiac, 
368, 386 ; perinaeal, superficial, .405, 
transverse, 405 ; peroneal, 423, anterior, 
424 ; pharyngea ascendens, 345 ; phre- 
nic, 396; popliteal, 416; posterior au* 
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ARTKRIE8 OK ArTERT {confJniied) 

ricular, 345, cerebral, 3G(5, commiiiwcat- 
ing, 359, meningeal, from vertebral, 366, 
palatine, 350; princepa cervicis, 345, 
ollicis, 381 ; profunda of arm, inferior, 
78, superior, 377, cervicia, 369, femoris, 
411, 413; pterygoid, 340, pterygo- 
palatine, 350 ; pudic, deep external, 413 ; 
superficial external, 413, internal, 403 ; 
pulmonary, 425, 715; pyloric, inferior, 
391 ; of hepatic, 391 

radial, 378; radialis indicis, 382; ranine, 
34 1 ; recurrent interosseous, 385, radial, 
380 ; ulnar anterior, 383, posterior, 383 ; 
tibial, 422; renal, 396 
sacTal lateral, 407 ; middle, 397 ; scapular, 
posterior, 367 ; sciatic, 405 ; short ci- 
liary, 357 ; sigmoid, 395 ; spermatic, 
3tKl, 745; spheno-palatine, 350; spinal 
anterior, 365 ; lateral, 365 ; posterior, 
365; median, 365; splenic, 392 ; storno- 
inastoid, 340 ; stylo-mastoid, 345 ; sub- 
clavian, 359 ; sublingual, 341 ; siil)- 
inaxillary, 343 ; siibrnental, 343 ; sub- 
scapular, 373 ; superficial cervical, 367 ; 
circumflex iliac, 413; ptu-inajal, 405; 
palmar arcli, 382 ; superticialis volse, 
380, supenlor (un*ebellar, 366, epigastiic*, 
368, liajmorrhoidal, 395, intercostal, 368, 
laryngeal, 340, mesenteric, 303, proftinda, 
377, tlioracie, 373, tliyrokl, 340 ; supra- 
orbital, 357, suprarenal, 390, supra- 
scapular, 36(5 ; sural, 41 7 
tarsal, 421 ; temporal, 340, anterior, 340; 
deep, 349 ; middle, 340 ; posterior, 340, 
thoracic, acromial, 373, alar, 373, aorta, 
386, long, 373, superior, 373, thyroid 
axis, 30(5, thyroid inferior, 306 ; middle, 
333,334,718; superior, 340 ; thyroidea 
ima, 718; tibial anterior, 418, posterior, 
422, recurrent, 420; tonsillar, 343; 
transverse facial, 346 ; transversalis colli, 
307; tympanic, from internal carotid, 
355, from inUn-nal maxillary, 3^8 
ulnar, 382 ; reinirrent anterior, 383, pos- 
terior, 383 ; umbilical in fmUis, 401,695 ; 
uterine, 402 

vaginal, 402, vasa aberrantia, of afm, 376, 
bvevia, 392; intestini tenuis, 393, ver- 
tebi’al, 3G4, vesical inferior, 402, middle, 
402, superior, 402, vestibular, 018; 
Vidian, 350 
Arteriolae recte, 728 
Arthrodia, 148 • * 

Articular arteries (buee), tvom popliteal, 
417 

Articular cartilage, 1 

Articular lamella of bone, 140, pnjcesses of 
vertebrje, 3 

Articulations in general, 146; different 
kinds of, 149 

acromio-claviciilar, 172 ; ankle, 197 ; astra- 
galo-calcancan, 1 99 ; astragalo-scapbdld, 
201; atlo-axoid, 155 

calcaneo-astragaloid, 1 99 ; calcaneo-cuboid, 
200 ; calcaneo-scapboid, 201 ; caiyo-> 
metacarpal, 186; carpal, 182, classifica- 
tion of, 147 ; coccygeal, 168 ; costo- 
st-ernal, 104 ; costo-transyerse, 162 ; 
eosto- vertebral, 161 
elbowj J76 


Articulations {voniinmd) 
femoro-tibial, 191 
• hip, 188 
immovable, 147 
knee, I9l 

metacarpal, 185 ; metacarpo-pbalangeaJ, 
187; metatamo-phalangeal, 203; meta- 
tarsal, 203; mixed, 148; movable, 148, 
mo vein cults of, 150 

occipito-atloid, 158; occipito-axoid, 158 
pelvis, 167; pelvis with spine, 100; pha- 
langes, 187 ; ])ubic, 109 
radiocarpal, 180 ; radio-ulnar, inferior, 
180, middle, J7tl ; superior, 179 
sacro-coccvgeal, 169; sacro-iliac, 167 ; 
sacro-sciatic, 167 ; sacro-vertebral, 166; 
Hcapulo-clavicular, 172; scapulo-lumie- 
ral, 174 > shouldor, 174; stei'no-cbivicu- 
lar, 170; of sternum, 165 
tarso-nictatarsal, 202; tarsal, 199; teni- 
]>oro-maxillary, J59; tibio-libular, in- 
ferior, J96, middle, 190, superior, 190 ; 
of tympanic boji cs, (310 
vertebral (*,olumji, 151 
wrist, 180 

Arvtaino-epiglottidcus su]>erior, 703, inferior 
703 

Arytieno-epiglottidean folds, 703 
Arytenoid cart ilagt's, 698 ; glands, 704 
Arytenoid muscle, 702 
Ascending 661 

Ascending ])alalino artery, 343 ; pharyngeal 

• artery, 345 

Astragalus, 137 ; developinent of, 143 
Atlas, 4 ; devehipment of, 1 1 
Atlo-axoid articulation, J55 
Atrabiliary capsuh'S, 731 
A ttollens aurera musck‘, 209 
Attrabens aurem muscle, 209 
Auditory artery, 61 8 ; veins, (51 K 
Auditory canal, 605 

Auditory meatus, external, 31 ; infernal, 32; 

nerve, 525, 61 8 ; process, 32 
Auricle of ear, 603 ; curtilage i>f, 604; liga- 
ments fllV (K)4 

Auricle of heart, left, 688, appendix of, 6s 1, 

• 6s8 ; sinus of, 688 ; riglit, 684, openings 
in, 685 ; valves in, 085 ; sinus of, 684, 
septum of, 683, 689 

Aurk'Ular artery, posterior, 345, anterior, 
^340 ; fiasuns 33, 66 ; lymphatic glands, 
455 ; nerve of vagus, 528 ; posterior, from 
facial, 524 ; veins, anterior, 430, posterior, 
430 ; surface of sacrum, 14 
Auriculavis magniis nerve, 536 
Aiiriculo-teinporal nerve, 518 
AuricuVo-ventricular groove of llbart, 684 ; 
opening, left, 688 ; opening, right, 685 
, Axes df the pelvis, 121 
Axilla, 369 ; dissection of, 262 
Axillary artery, 370 ; peculiarities, 372 ; sur- 
•gicau anatomy of, 372 ; branches of, 373 ; 
lymphatic glands, 459; space, 369"; vein, 
440 

Axis, or secjond vertebra, 5 ; development 
of, 11 

Axis, cerebro-spiual, 407 ; cocliac, 390; thy- 
roid, 366 

Axis-cylinder of nerve-tbbes, Ixxiii 
Azygos artery, articular, 418; veins, 442: 
uvulic muscle, 234 
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Hack, inusdcs of, ttvst layer, 288; second 
layer, 241 ; third layer, 242 ; fourth layer, 
248 ; fifth layer, 240 
Ball-and-socket joint. See Eriartlirodia 
Bartholiiie, duct of, 0»38 ; glands of, 764 
Base of brain, 487 ; of skuII, 01 ; external 
sindace, 04 ; internal surface, 01 
Basilar art^r}^ 806 ; membrane of cochlea, 
015 ; process, 21 ; suture, 00 
Basilica vein, 480 ; median, 480 
Basio-fflossus muscle, 220 
Basis verfebrarmn veii:e>, 444 
Bauhin, valve of, 050 ^ 

Beale, Dr., on terminations of motor nerves, 
xc 

Bend of elhow, 375 

Biceps muscle of arm, 272 ; of tbigh, 8)08 
Bicipital groove, 02 
Jlicmspid teeth, 022 

Biliary ducts, 071, 078 ; structure of, 078 
Biv«mier cervicis muscle, 24<J 
BLAunnn, 782 ; ligaments of, 784 ; trigone 
of, 780 ; vessels and Jierves of, 780 ; female, 

754 

Blastodermic membrane, cxvii 
Bloou, ftimrrffl Anaiomij of, xxxvii ; glo- 
bules, xxxviii 

Jllood, circulation of, in adult, 088 ; in fa^tus, 
0)03 

JlocJidalok, ganglion of, 514 ; on muscttlus 
triticeo-glossuH, 708 note. 

Body of a tooth, 021 ; of a vertebra, 8 
Bonk, Ge^mral Anatomi/ of, liii ; animal con- 
stituent of, Ivii ; a])opliyses of, 2; arti- 
cular lamella of, 140; canaliciili of, Ivi ; 
canct'llous tissue of, liii ; cidls, Ivi ; chemical 
aiialysis of, Iviii ; (fompact tissue of, liii ; 
diploii of, 1 ; development of, lix ; earthy 
t!onstituciit of, Iviii ; einiiieiutos and depres- 
sions of, 2 ; epiphyses of, 2 ; growt h of, ' 
l.vii; 1 laversian canals of, Ivi, systems of, Ivi, 
spaces of, Ivii ; inorganic constituent of, , 
Iviii ; lacuna) of, Ivi ; lamelUe of, Ivi ; lym- ; 
phatics of, Iv ; marrow of, liv ; juedullary 
canal of, liv, 1 ; medullary iiieiubrane of, liv; 
microscopic appearances, Ivi ; «norves of, 
Ivi : organic constituent of, Iviii ; ossilJ- * 
cation of, lix ; t>ssitic centres, number of, 
Ixiv ; p<'rir>sleum of, liii ; s])ungy tissue of, « 

I ; vessels of, liv 

Bones, forms of, viz. long, vshnrt, flat, mixoxl, \ 
irregular, 1 ; number of, in the body, 1 ! 

Bonks or Bonk, jyvst'rtpfivp Anatomy of, 1 ; | 
astragalus, 187 ; atlas, 4 ; axis, 6 
ealeaneum, 186; carpal, 108; cdavicle, 84 ; 
cM^ccyx, 16; cranial, 10; cuboid, 137, 
cuneiform of carpua, 104 ; of tarsus, 
180 

ear, 600 ; ethmoid, 80 ‘ 

facial, 48; femur, 122; fibula, 182; fron- 
tal, 26 , ^ 

band, 108 ; humerus, 01 ; hyoid, 74 
ilium, 1 18 ; incus, 610 ; inferior maxillary, 
55; turbinated, 58; imiolninate, 112; 
ischium, 115 ‘ «> 

lacluymal, 48 ; lesser lachrymal, 49 ; lin- 
gual, 74 

magnuna, 108: n^alar, 40; malleus, 600; 
maxillary, inferior, 65; superior, 44; 
metacarpal, 100 ; metatarsal, 141 
UasaJ, 48 

* t 


Bonks or B(»nk {continued) 
occipital, 20; orbicular, 610 
palate, 51; patella, 127; parietal, 28; 

E elvic, 110; phalanges, of foot, 148, of 
and, 111 ; pisiform, 106 ; pubic, 117 
radius, 101 ; lios, 70 

sacrum, 12; scaphoid of carpus, 104, of 
tarsus, 180; scapula, 86; stuniliinar, 
104; sesamoid, 144; sphenoid, 84; 
sphenoidal spongy, 38; stapes, 6U); 
sternum, 75; superior maxillary, 44 
tarsal, 134; temporal, 20; tibia, J 28 ; Ira- 
pezium, 106; trapezoid, 106 ; triquetral, 
42; turbinate, superior, 41, middle, 41, 
inferior, 53 ; tympanic, 84 
ulna, 06; unciform, 108 
vertebra dentata, 5, prominens, 6 ; ver- 
tebra) cervical, 8, dorsal, 0, lumbar, 0 ; 
vomer, 54 
Wormian, 42 

Bone, articular lamella of, 14(5 
Bowman, on structure of kidney, 724 
Brachia of optic lobes, 500 
Brachial artery, 874, branches of, 877, pecu- 
liarities of, *875, surgical anatomy of, 87<i; 
lymphatic glands, 458 : plexus, 580 ; le- 
gion, posterior, muscles of, 281, 282 ; an- 
terior, 274, 277 ; veins, 480 
Brachialis anlicus muscle, 272 
Brain, General Anatomy if, Ixxv ; develop- 
ment of, cxxxvi 

Brain, 475 ; base of, 487 ; dura mat cm- ot', 
472 ; interior of, 400 ; lobes of, 482 ; 
membranes of, dissee.tion, 472 ; subdivisiem 
into parts, 475; upper surface of, 481 ; 
weight of, 475 

Brauniset Bottcuard, table of development 
of fetus from, clviii 
Breasts, 762 
Brim of pelvis, 110 

Broad ligaments of uterus, 756 ; forniatinn of, 
648 

Bronclii, right and left, 704, septum of, 704, 
in huV) 718^ 

Bronchial arteries, 887, 715; lymphatic 
glands, 465 ; septum, 701 ; venis, 4 18, 
715 ; ^tubes, avc Ikonclii 
Brunner’s glands, 657 
Bubonocele, 771 

Buccal arteries, 840; glands, 620 ; lynipba- 
tic glands, 456; nerve of facial, 524, of 
inferior maxillary, 517 ; veins, 420 
Buccinator muscle, 217 

Bulb, artery of, 465; of corpus cavernosuiii, 
748; of corpus spongiosum, 748; olfac- 
toi^', 507 

Bulbi vestibuli, 754 

Bulbous portion of urethra, 738 

Bulbs of the fornix, 480 

Burns, ligament of, 776 

Bursm mucosae, 147 

Bijrsfe of shoulder, 175; of ham, 416 

Bursal synovial menabraijes, 147 


OsBcum, 650 
Calamus scriptorius, 477 
Calcanean aiteries, internal, .424 
Calcaneo-^stragaloid ligaments, 109 
I Oalcaneo-cuboid ligaments, 200 
i Calcaneo-scaphoid ligaments, 201 
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Calcaiieuni, l.‘J4 
Cyalcarine fissure^ 486 
(yaliccs of kidney, 721) 

Callender, Mr., researches on femoral hernia, 
776 

C-alloso-raar^inal dssure, 48(> 

Camper’s ligament. See Triangular ligament 
of Urethra 

Canals or Canal, accessory palatine, 61 ; 
alimentary, 619 ; anterior dental, 46; pala- 
tine, 47 ; for Arnold’s nerve, 33, ; auditory, 
606; carotid, 32, 33; central of modiolus, 
614; for chorda tympani, 30, 607 ; of cochlea, 
615; crural, 778; dental posterior, 44; 
ethmoidal, 28 ; femoral, 766 ; Haversian, of 
hf)ne, Ivi ; incisive, 06 ; inferior dental, 67 ; 
infra-orhital, 45 : inguinal, 768; for .lacob- 
son’s (tympanic) nerve, 33 ; ladirvmal, 
603; naso-palatiiie, 47 ; of Nuck, 761, 762 ; 
of Petit, 599 ; palatine po8teri(»r, 61 ; an- 
terior, 47; ptery go-palatine, 36; sacral, 
15 ; spermatic, 768 : of spinal cord, Ixxxii ; 
spiral of cochlea, <513 ; of modiolus, 614 ; 
semicircular, 613; for tensor tympani, 33, 
608; lemporo-malar, 50; vertebral, 19; 
Vidian, 38 ; of Wirsung, 675 
( ■analiculi of bone, Ivi ; of eyelids, 603 
C'analis spiralis modioli, 614 
( ’anc(dloiis tissue of bone, J, liii 
Canine eminence, 44 ; fossa, 44 ; teeth, 622 
Canthi of eyelids, 600 
( ’fipilhiries, xcv 

Capsular ligamt?iit of hip, 189 ; of knee, 193 ; 
of shoulder, 174; of thumb, 185; of v'er- 
tt'hne, J 54 • 

(.Capsule of (flisson, 669; of lens, 698; in 
fo'.tus, cxl ; of kidney, 722 
(IJapsules, suprarenal, 7;K) 

(/fiput cornu postorioris, Ixxx ; gallinaginis, 
737 

Cardiac lymphatics, 466 ; nerves, 672 ; from 
])neuniogastric, 529 ; plexus of nerves, 
deep, 572 ; superlieial, 573; veins, 451 
(cardinal veins, hetal, cxlvi ^ 

C'arQlid artery, c<'>mmon, 336 ; branches of 
(occasional), 338; peculiarities of, 337; 
surgical anatomy of, 338; exferiinl, 339; 
branches of, 340.; surgical anatc«ny of, 
339; internal, 353 ; branches of, 355 ; pe- 
culiarities of, 355 ; surgical anatomy, 355 
Carotid branch of Vidian, 517 
Carotid canal, 32, 33 ; ganglion, 570 ; plexus, 
570; triangle inferior, 350; triangle supe- 
rior, 351 • ^ 

Carpal arteries, from radial, 381 ; from ulnar, 
385; ligaments, 183 

C'arpo-metacarpal articulations, 185 ^ 

Carpus, 103; development of, 111; articu- 
lations of, 182 

CARxriiAGB, Getter al Anatmny of. xlix ; cos- 
tal, li; articular, 1; tihrous, li; inter- 
cellular substance of, 1; reticular, liii; 
temporary, xlix • 

Cartilage, Descriptive Anatomy: 
arytenoid, 698 ; of auricle, 604 
of bronchi, 7 13 

costal, li, 82 ; cricoid, 697 ; emneiform, 698 
of ear, 604, 606, 609 ; ensiforui, 77 ; of 
epiglottis, 698 
of larynx, 696 
of the nose, 682 


Cartilage, Descriptive Anatomy (l ontinmd) 
of the pinna, 604 

• of Santorini, 698 ; semilunar of knee, 103 ; 
of septum of nose, 683 
tarsal, GOO ; thyroid, 696 ; of trachea, 706 
of W^isburg, 698 
xiphoid 77 

(’artilago triticea, 699 

(^aruncula lachrymalis, 602 ; mamillarxs, 607 
Carunciilm myrliformes, 764 
(’aaseriaii vel Classerian 
I (Viuda ecjuina, of 50 

(’ava interior, 448 ; pt'culiarities, 448 ; supe- 
rior, 442 

Cavernous body, artery of, 405 ; groove, 35 ; 
nerves of pejiis, 678 ; plexus, 670 ; sinus, 
436 ; nerves in, 520 
(Cavities of reserve (teeth), 628 
I Cavity, ccjtyloid, 117; glenoid, 90 ; of pelvis, 
j 119; sigmoid, 98 

I Cells, xliii; of bme, Ivii ; ethmoidal, 40; 

I mastoid, 31 ; of CJorti, t5l6 ; of Deiters, 616 
C/ellular tissue, lymphoid, xlvii ; mucoid, 
xlvii ; retiform, xlvii 
Cement of teeth, 025; forinatioii of, 627 
1 ( Wtml lobe of cerebrum, 485 
I (’entres of ossilication, Ixiv 
(Vmtruni ovale majus, 491 ; minus, 491 
(Cephalic vein, 439 ; median, 439 
j Cep)ialo-pharyngeus muscle, 232 
I Cerebellar arteries, anterior, 366; superior, 

I 366 ; inferior, 366 ; veins, 434 
; <Jei*el)elli inci^iura, anterior, 502 ; posterior, 

I 602 

( ’eukhellum, 501 ; corpus dentatum of, 501 ; 
hemispheres of, 602 ; liiminie of, 603 ; 
lobt^s of, 503; lobiilus centralis of, 602; 
median lobe of, 602 ; peduncles of, 604 ; 
structure of, 503 ; under surface of, 502 ; 
upper surftiee of, 602 ; the valley of, 602 ; 
ventricle of, 604 ; weight <if, 501 
C -crebral arteries, 358 ; anterior, 369, middle, 
369, posterior, 366; convolutioj}s, 481; 
lymphatics, 456 ; v<dns, 433 ; ventricles, 492 
CKRKiJK0-.4iL»iNAL Ax IS, 467 j Mluid, 47 i ; 
nerves, ktxxiv 

4)EREimFM* 475, 481; base of, 187; com- 
missures of, 498; convolutions of, 481; 
crura of, 490; fibres of, 501; fissures of, 

' 4^^3 ; general arrangement of its parts, 490 ; 

f rey matt<,*r of, Ixxiv, 481 ; hemispheres (»f, 
81 ; interior of, 490; labia of, 491 ; lobes 
of,* 481 ; peduncles of, 490; structure of, 
501 ; sulci, 481 ; under surface, 487 ; upper 
surface, ,481 ; vent ricles of, 492, 604 
Ceruminous glands, 606 
Orvieal .artery, ascending, 36<5 ; superlieial, 
367 ; priiicops, 345 ; profunda, 369 
Cervical fascia, 221 

l)ervical ganglion inferior, 671, middle^ 671, 
superior, 670 

Cexvicial '•lymphatic glands, deep, 467, super- 
lieial, 457 

Cervical nerves, 634, anterior branches of, 
636, posterior bra^^icbes of, 638 ; roots of, 
634 

Cervical plexus, 6^16, deep branches of, 637, 
posterior, 539 ; superficial branches of, 5;i6 
Cervical veins, transverse,* 431 ; vertebne, 3 
(^ervicalis ascendens muscle, 246 
I Cervico-facial nerve, 624 
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Cervix cornu posterioris, Ixxx ; uteri, 756 
Chambers of the 597 
Check ligaments, 158 « 

Cheek, muscles of, 210 
Cheeks, structure of, 620 
Chest, muscles of front, 263, side, 266 
Chiasm a, or optic commissure, 508 
Chondro-glossus muscle, 229 
Chorda dorsalis, cxxi, cxxxii 
(^Jhorda tympani nerve, 523, 612 
Chord® tenaine®, of risrht ventricle, 687 ; of 
left, 690 ; vocales, 701 ; Willisii, 435 
Cliorion, cxxvi 

Choroid arteries, anterior, 359 ; posterior, 
366 ; coat of eye, 589 ; plexus of lateral 
ventricle, 493 ; of fourth ventricle, 505 ; 
of third ventricle, 498 ; veins of brain, 434 
Chyle, xlii 

Chyli receptaculum, 454 
Cilia, or eyelashes, 60] 

Ciliary arteries, 357, 590; ganglion, 512; 
ligament, 592; inusf?le, 592; nerves, long, 
51 2 ; processes of eye, 6iX) 

Circle of y^lllis, 366 
Circular sinus, 436 

Circulation of blood in adult, 683, in fcetus, 
693 

C circumduction, 150 
Circumferential fibro-cartilage, lii 
Circumflex artery of arm, anterior, ^4 ; 
posterior, 373; of thigh, external, 414; 
internal, 414 ; iliac artery, 40t> ; super- 
ficial, 413 ; iliac vein, 447 ; anperfleialf 
445 ; nerve, 542 
Circumflex us palati muacde, 233 
Clarke, l^ockhart, his researches on the brain, 
Ixxvi ; spinal coi*d, Ixxviii 
Clavicle, 84 ; development of, 86 ; fracture 
of, 289 

Clavicular nerves, 537 

Cliiioid pixicesses, anterior, 37 ; middle, 35 ; 
posterior, 35 

Clitoris, 753; fr®nuni of, 753; lymphatics 
o<*, 462 ; muscles of, 753, 787 ; prepuce of, 
753 ^ ' * 

(3oaca, civ * 

< ’ocevgeal arierv, 406 ; gland, 397 ; nerves/ 
560 

Coccygeus muscle, 789 

C.^occyx, 16; development of, 17 , * 

(Cochlea, 613 ; arteries of, 618; central fpris 
of, 614 ; cupola of, 614 ; denticulate lamina 
of, 615; infundibulum of, 614; lamina 
spiralis of, 614, membranous zone of, 
615 ; nerves of, 618; osseous zope of, 615 ; 
seal® of, 614; spiral canal of, 614 ; veins 
of, 618*^ , . 

C^ochlear artery, 618 ; nerve, 618 
( "oclilearis muscle, 615 • ^ 

Cochleariform process, 608 
C^oeliac axis, 390 ; plexus, 575 
Colica dextra artery, 303 ; media, 384 ; sifiis*- 
tra, 395 

Collateral circulation. See Surgical Anatomy 
of each artery ; collateral Assure, 486 
Collecting tubes of kidney, 725^ 

(>)lle8*s fracture, 202 
C3olon, 661 

Columella cochle®,*614 
Ck>lumn® carne® of left ventricle, 689, of 
right ventricle, 087 ; papUlares, 087 j 089 


Columna nasi, 582 

Column, posterior vesicular, of spinal cord, 
Ixxxii 

Columns of abdominal ring, 766 ; of medulla 
oblongata, 476; of spinal cord, 470; of 
vagina, 755 

Comes nervi ischiadici artery, 406 ; phrenic! 
artery, 368 

Commissura, simplex, of cerebellum, 502 ; 

brevis, ©f cereb^lum, 503 
Commissures of flocculus, 503 ; optic, 508 
Commissures of brain, anterior, 498; middle 
or soft, 498 ; posterior, 498 ; of spinal cord, 
grey, 471 ; white, 471 
Common ligaments of vertebr®, 161 
Oommunicans noni nerve, 537 ; peronei, 566 
Communicating artery of brain, anterior, 
359, posterior, 359; from dorsalis pedis, 
421 ; from ulnar, 385 
Compact tissue of bone, liii, 1 
Com plexus muscle, 246 
Compressor nariiim minor, 214, nasi, 214 
aacculi laryngis, 703, urethr®, 788 
Conarium, 600 

Conception, where effected, cxvi 
Concha, 003 

Condyles of Bones. See Bones 
(yondyloid foramina, 22 ; foss®, 21 ; process, 
57 ; vein 8^ posterior, 432, 4415 
Congenital fissures in cranium, 43 ; hernia, 
771 

Conglobate glands, 453 
C Joni yasculosi, 748 

Conjoined tendon of internal oblique and 
tiansvei^alis, 262, 767 
Conjunctiva, 601 
Connecting tibro-cartilages, lii 
Cdnn('ctive tissue, xliv 
Conoid ligament, 173 

t'onstrictor inferior muscle, 231 ; medlns, 
231 ; superior, 231 ; isthini faucitim, 234 ; 
urethr®, 788 
Conus arteriosus, 686 
Convolution of corpus callosum, 486 
Convolutions of cerebrum, structure of, Ixxvi, 
481 

Cornco-aenunial ligament, 174 ; copaci>- 
hrackialis muscle, 27.1 ; coraco-elavicular 
ligament, 172; coraco^humeral ligament, 
176 

Coracoid ligament, 174; process, 00; pro- 
cess, fracture of, 290 
Cord, spermatic, 745 ; umbilical, cxxviii 
Cordifqrm tendoa of diaphragm, 260 
Corium of tongue, 580 
Cornea, 687 
Comicula laryngis, 698 
Cornu Ammonia, 496 

Cornua of the coccyx, 17 ; of hyoid bone, 74 ; 
of the sacrum, 14 ; of thyroid cartilage, 
697 

Corona glandis, 741 ; radiata, 601 
GK^ronal suture, 60 
Coronaria ventriculi artery, 390 
Coronary arteries of lip, 348 ; arteries of 
heart, 333; peculiarities, 333; ligament 
of liver, 66^; ligaments of 194 ; 

plexus anterior, 573; posteriory 573 ; sinusy 
452; opening of, 686 ; valve, 665 
Coronoid depression, 95 ; process of jaw, 57 ; 
of ulna, 98 ; fracture of 291 



INJDEX. 


8oi 


Corpora albicantia* 489 ; Arautii^87t 689 ; 
cavernosa penis, 742 ; crura of, 742 ; caver- 
nosa clitoridis, 763 ; geniciilata, 501 ; oli- 
varia, 470 ; pyrainidalia, 476 ; quadii- 
gemina,5C0; restiformia, 476 ; striata, 492 
Corpus callosum, 488, 491 ; convolution of, 
480 ; genu of, 492, peduncles of, 492, 
ventricle of, 491 ; dentatum of cerebellum, 
504 *, of olivary body, 470 ; fimbriatum, 
495 ; Highinorianum, 747 ; luteum, 761 ; 
spongiosum, 742 

(Corpus cavernosum, arterj of, 405 
Corpuscles, blood, xxxviii 
Corpuscles, Malpighian, of kidney, 723; of 
spleen, 678 

Oorrugator supercilii muscle, 210 
Corti, cells of, 616 ; membrane of, 015 ; organ 
of, 616 

(Cortical columns, 723 ; cortical arches, 723 
Cortical substance of brain, 481 ; of kidney, 
722 ; of suprarenal capsules, 731 ; of teeth, 
625 

Costal cartilages, 82 ; connection with ribs, 
165 

Costo-clavicular ligament, 171 ; costo-cora- 
coid fascia, 266 ; costo-sternal articula- 
tions, 164; costo- transverse articulations, 
162 ; costo- vertebral articulations, 161 ; 
costo- vertebral ligaments, 161 ; costo- 
xiphoid ligaments, 165 
Cotunnius, nerve of, 510 
(btyloid cavity, 117: ligament, 100; notch, 
117 

Coverings of direct inguinal hernia, 772; of 
femoral hernia, 781 ; of obliqiiej^ 770 ; of 
testis, 744 

CJowper 8 glands, 741, 788 

Cranial bones, 1 9 ; articulations of, 59 

(Vanial fossee, 61 

Obah^jal Nerves, 606, first pair, 506, second, 
507, third, 508 fourth, 509, fifth, 510, 
sixth, 620, seventh, soft portion, 525, hard 
portion, 621, righth, glosso-pharyngeal, 
625 ; vagus, 527 ; spinal accessory, 630 ; 
ninth, 530 « ^ 

Cranial sutures, 59 

Cranium, 19 ; development of, 41 ; congenital 
lissures in, 43 ; lymnhatica of, 450 • 

Cremaster muscle, 708 ; formation of, 708 
Cremasteric artery, 409 ; fascia, 7(38 
Oest, frontal, 27 ; of ilium, 116 ; nasal, 44 ; 
occipital, §0 ; internal, 21 ; turbinated, of 
palate, 51 ; of superior maxillary, 47 ; of 
pubes, 117 ; of tibia, 130 , 

Cribriform fascia, 774, plate of ethmoid* 39 
Orico-arytfienoideus lateralis muscle, 702 ; 

posticus muscle, 701 ♦ 

Crico-thyroid artery, 340; membrane, 099; 

muscle, 701 
Cricoid cartilage, 097 
Crista galli, 39 ; ilii, 115 ; pubis, 117 
( ?rown of a tooth, 621 

Crucial anastomosis, 414; ligaments of knee,» 
198 

Crura cerebri, 400 ; of corpora cavernosa, 
742 ; cerebelli, 504 ; of clitoris, 753 ; of 
diaphragm, 260 ; of fornix, 496 
Crural arch, 706, 776, deep, 778 ; canal, 779 ; 
nerve, anterior,, 558 ; ring, 779 ; sheath, 
777 ; septum, 780 
Crureus muscle, 3(X) 

3 


Crus penis, 742 
Orusta petrosa of teeth, 625 
Qrypts of Lieberkiihn, 667 
Crystalline lens, 598 
Crystals, blood, xli 
Cuboid lK>ne, 130 
Cuueate lobe, 487 

Cuneiform bone, hand, 104; foot, external, 
141, internal, 140, middle, 140, cartilages, 
698 

Cupola of cochlea, 614 

Curling, Mr., on the descent of the testes, 751 

Curvatures of the spine, 1 7 

Cuspidate teeth, 622 

Cutaneous branches of accessory obturator, 
567 ; of anterior tibial nerve, 567 ; of cer- 
vical plexus, 536 ; of circumflex, 543 ; 
of dorsal nerve of penis, 562 ; of dorsal 
nerves, 550 ; of external popliteal, 500 ; 
internal, 565 ; of inferior hiemorrhoidal 
nerve, 562; of ilio-hypogastric, 564; of 
ilio-inguinal, 654; of intercostal nerves, 
552 ; of lesser sciatic nerve, 564 ; of 
lumbar nerves, 653; of median, 546; of 
musculo-spiral, 549 ; of ulnar nerve, 647 : 
of arm, musculo-cutaneous, 546 ; internal, 
646 ; lesser inter iml, 546, of buttock and 
thigh, 658, of inguinal region, 778, of 
ischio-rectal region, 783 ; from obturator, 
55^, of thigh, external, 667, internal, 568, 
middle, 558 ; of patella, 558 ; of perinseal 
nerve, 562 ; plantar nerve, 665 ; of pos- 
•terior tilpl, 666 ; of radial, 549 ; of sacral 
nerves, 500 ; of ulna, 647 
Cuticle of skin, civ 
Cutis vera, cii 

Cystic artery, 391 ; duct, 673, valve of, 678 ; 
plexus of nerves, 675 ; veins, 451 


Dartos, 744 

Decussation of optic nerves, 608 ; of pvramids, 
476 

Decidua, exxvi ; serotina, cxxvii 
Deciduous tfeeth, Ggl 

Deep crural^ arch, 778; palmar arch, 379; 

•perineeal fascia, 787 
Delerent artery, 402 
Deglutition, actions of, 231, 234 
Llnteiji, cells of, 616 
Deltoid aponeurosis, 267 ; muscle, 267 
Dens sapientiae, 623 

Dental artery, inferior, 348; superior, 349; 
canal, anterior, 45, inferior, 67, posterior, 
44 ; follicles, 628 ; groove, 625, 628 ; nerves, 
anterior, 614, inferior, 618, posterior, 613 ; 
pulps, 6^8 ; sacs, 628 ; tubnli, 62# ; vein, 
inferior, 430 
Dentate ftesiire, 486 
Denticulate lamina of cochlea, 616 
Dentine, 624, formaiion of, 627 
Deprassions for Pacchionian bodies, 24 
Depressor alae nasi, 214; anguli oris, 216; 

epiglottidis, 703 ; labii infenoris, 216 
Derma, or true skin, cU 
Descending aor&, 386; colon, 661 
xlescendens noni nerve, 632 
Descent of testicle, 751 
Devblophknx of atlas, If; axis, 11 ; ali- 
mentary canal and its appendages, 
cxlviii ; arteries, cxliii 



8o2 


INDEX. 


DbvbIiOPMBKT {fiontinued) 
bone, Ux 

carpus, 111; clavicle, 86; coccyx, 11; 

craniiiixi, 41, cxxxiv 
car, cxli ; ethmoid , 41 ; eye, cxxxix 
face, cxxxiv; femur, 127; fibula, 134; 

foot, 148 ; frontal bone, 28 
genital organs, cl 

hand, 111 ; heart, cxliii ; humerus, 06 ; 

hyoid bone, 76 
inferior turbinated bone, 64 
lachrymal bone, 40 ; lens, cxl ; lower jaw, 
60 ; lumbar vertebrie, 11 
malar bone, 60 ; inammae, cxlii ; metacar- 
pus, 111 ; metatarsus, 143 ; muscles, 
cxliii 

nasal bone, 44 ; nervous centres, cxxxvi ; 
nose, cxlii 

occipital bone, 23 ; os innominatum, 118 
palate, cxxxvi; palate brme, 63; parietal 
bone, 26 ; patella, 128 ; permanent teeth, 
626; phalanges of hand, 112, of foot, 
143 

radius, 103 ; ribs, 81 

sacrum, 16; scapula, 90; seventh cervical, 
11; skin, cxli; splieiioid, 38; spine, 
cxxxii ; sternum, 77 ; superior maxillary 
bone, 48 

tarsus, 143 ; temporary teeth, 626 ; tem- 
poral bone, 34 ; tibia, 132 
ulna, 101 

veins, cxlvi ; vertebrae, 10 ; vomer, 66 
Wormian, 42 # • 

Development of organs, chronological table 
of, clviii 

Diameters of pelvis, 121 

Diaphragm, 259 ; development of, cl ; lym- 
phatics of, 466 
Diaphysis, Ixiv 

Diarthrosis, 148, rotatoria, 149 
Digastric muscle, 226; fossa, 31; lobe of 
cerebellum, 603 ; nerve, from facial, 524 
Digestion, organs of, 619 
Digital arteries from ulnar, '186 ; plantar, 
425 ; cavity of lateral ventricle?, 492 ; fossa, 
123; uerves from median,^ 646; from 
radial, 649 ; from ulnar, 647 ; of foot, 
Dilatator naris, anterior, 214, posterior, 214 
Diploe, 1 ; veins of, 432 
Direct inguinal hernia, 771, course qf, 77^2, 
coverings of, 772, incomplete, 772 , 

Discus proligerus, cxv 

Dissisoxion of abdominal muscles, 248 ; arch 
of aorta, 328; arm, 271; auricular 
region, 209 ; axilla, 262 ^ 

back, 238 

epicitlnial region, 207 ; eye, 68Q 
femoral hernia, 773 ; face, 210 ; foot, 318 ; 

fore-arm, 274 . t 

gluteal region, 303 ^ 

hand, 284 ; heart, left auricle, 688, left 
ventricle, 689, right auricle, * 684, onglit 
ventricle, 686 ; hernia, femoral, 773, in- 
guinal, 764 4 

iliac region, 294 # 

inferior maxillary region, 6 ; iiifra-hyoid, 
region, 224; inguinal hernia, 764; 
ischio-rectal region, 782 
intermaxillary ’legion, 216 
leg, 309, lingual region, 228 
neck, 221' 


DissEOTioit (anUmued) 
orbit, 211 

palatal region, 232 ; palm of hand, 284 ; 
palpebral region, 210 ; pancreas, 674 : 
pectoral region, 262; perinmum, 782, 
787 ; pharynx, 230 ; pterygoid muscles, 
219 


radial region, 279 
scalp, 207 

sole of foot, 318; spinal cord and mem- 
branes, 467 ; supra-hyoid region, 226 
temporal muscle, 218 ; thigh, front of, 206 
back of, 308 ; inner side of, 301 
Dorsal artery of penis, 406 
Dorsal nerves, 650 ; peculiar, 662 
Dorsal nerve of penis, 662 
Dorsal vein of penis, 447 
Dorsal veytebreB, 6 ; peculiar, 7 
Dorsales Jollicis arteries, 381 
Dorsalis hallucis artery, 42t; indicis, 381 ; 
linguae, 341 ; pedis, 420, branches of, 421 , 
peculiarities of, 421, surgical anatomy of, 
421 ; scapulae, 373 
Dorsi-luinbar nerve, 663 
Dorsi-spinal veins, 443 
Dorsum of scapula, 87 
Douglas, pouch of, 766 
Dutrrs or Duct, of Bartholine, 633 ; hiliavv, 
673; of Cowjyer’s glands, 741 ; cystic, 073 ; 
ejaculatory, 740 ; of Gaertner, cliv ; galac- 
tophorus, 763; hepatic, 671, 673; of kid- 
ney, 729; lactiferous, 763; of liver, 671 ; 
lymphatic, right, 455 ; nasal, 603 ; of pan- 
creas, 676; parotid, 632; seiiiinal, 749; 
StcnvSQu’S; 632 ; thoracu*, 464 ; Whartons, 
632 


Ductless glands : spleen, 67(? ; suprarenal 
capsule, 730; thyroid, 716; thymus, 718 
Ductus arteriosus, 6{.)2 ; how obliterated in 
foetus, 696 ; (joinraunis choledoch us, 673 ; 
pancreaticus minor, 676 ; Kiviuiani, 633 ; 
venosus, 093 ; how obliterated, 095 
Duodenal glands, 667 

Duodenum, 652 ; vessels and nerves of. 653 
Dura mater *of brain, 472 ; arteries of, 472 ; 

I nerves of, 472 ; processes of, 473 ; veins ol, 

I 472 ; of cord, 467 ; peculiarities of, 468 


Ear, 603 ; arteries of, 606, 611 , 618 ; aiiditoi v 
canal, 606 ; cochlea, 613 ; interriAl, or laby- 
rinth, 612; membranous labyrinth, 617; 
muscles of auricle, 604 ; of tympanum, 
610 ; ossicuki of, 609 ; pinna or auricle ol’, 
603 ; semicircular canals, 613 ; tympanum, 
606; vestibule, 612 
13lirly constituent of bone, liv 
Eighth pair of nerves, 625 
Ejaculatory ducts, 749 
Elastic lamina of cornea, 688 
Elbow, bend of, 376; joint, 176 ; vessels and 
nerves of, 178 ; anastomoses around, 378 
Embryo, early human, cxxviii 
Eminence of aquasductus Fallopii^ 008 ; 
canine, 44 ; frontal, 26 ; iiio-pectineal, 117 ; 
nasal, 28 ; parietal, 24 
Eminences and depressions of bones, 2 
Eminentia articularis, 80 ; collateralis, 495 
Enamel of teeth, 626; formation of, 62<» ; 

I membrane. 620 ; (>rgau, 026 ; rods, 626 
i Euarthrosis, 148 
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End-bulbs of Krause, Ixxxvji 
End-plates, motorial, of Kiihne, xc 
Endocardium, 691 
Endolymph, 617 
Endothelium, xcii 
Ensiforra appendix, 75 
Epencepluilon, exxxvii 
Epiblast, cxviii 

Epidermis, development of, cxlii 
'Epididymis, 746 ; development of, civ 
Epigastric artery, 409 ; peculiarities, 409 ; 
relation tq femoral ring, 780; with internal 
ring, 770, superficial, 413, superior, 368 ; 
plexus, 574; region, 639; vein, 447 ; super- 
ficial, 445 
Epiglotth, 698 
Epiglottic glands, 704 
Epiphyses, Ixii, 2 

Epithelium, ciliated, cxi ; columnar, cxi ; 
pavemenf, cx ; spheroidal or glandular, 
cxi. See Various Organs 
Epoophoron, cliii 

Erectile tissue, its structure, 743 ; of penis, 
743; of clitoris, 753 

Erector clitoridis, 753, 787 ; penis, 780 ; 
spin®, 243 

Eruption of tlio teeth, 620 | 

Ethmo-sphenoidal suture, (M | 

Ethmoid bone, (539, articulations of, 41, cri- ! 
briform plate of. 39, development of, 41 ; 
lateral masses of, 40 ; perpendicular plate 
of, 40, us planum of, 40, unciform process 
of, 40 

Ethmoidal artery, 356 ; canal anterior, 28 ; 
posterior, 28 ; cells, 40 ; notch, 28, 40 ; 
process of inferior turbinated, 64; spine, 34 
Ethmoi do-frontal suture, (51 
Eustachian tube, 33, 008 ; valvi 085 ; in 
foetal heart, 094 

Extensor coccygis, 247 ; brevis digitorum 
muscley 310; carpi radial is brevior, 280; 
longior, 279; carpi ulnaris, 281 ; commu- 
nis digitorum (hand), 281 ; indicia, 283 ; 
longus digitorum (foot), 311 minimi 
digiti, 281 ; ossis metacarpi pollicis, 282 ; 
primi internodii pollicis, 282 ; proprius 
pollicis, 311 ; securidi internodii pollicis, 
282 ^ . • I 

External abdominal ring, 250, 700 ; annular \ 
ligament, 319 ; inguinal hernia, 770; orbi- ; 
tal foramina, 37 ; pterygoid plate, 38 ; : 
spermatic fascia, 260, 700 ; sphincter, 783 j 
Ete, 686 ; appendages of, 609 ; chambers of,* I 
597 ; ciliary ligament, 502 ; muscb?, 592 ; 
processes of, 590 ; humours of, 597 ; aque- 
ous, 597; crystalline lens, 598; vitreous, 
597 ; membrana pupillaris, 592 ; chofoid, 
589; conjunctiva, 601, cornea, 587, by a- | 
loid, 597, iris, 592 ; Jacob’s, 595, retina, ! 
693 ; sclerotic, 586, pupil of, 591 ; tunics I 
of, 586 ; uvea of, 691 ; vessels of globe of, j 
599 ; elastic lamina of cornea, 588 ' 

Eyeball, muscles of, 211 ; nerves of, 599 ; j 
vessels of, 599 | 

Eyebrows, 509 i 

Eyelashes, 601 » j 

Eyelids, 509 ; cartilages of, 600 ; Meibomian j 
glands of, 600: muscles of, 210; tarsal ^ 

ligament of, 600 : « 

Eye-teeth, 622 


Face, arteries of, 342; bones of, 19, 43; 

lymphatics of, 456 ; muscles of, 210 ; 
• nerv'es of, 521 ; veins of, 428 
Facial artery, 342; surgical anatomy of, 344; 
transverse, 346; bones, 43; nerve, 521 ; 
vein, 428 

Falciform process of fascia lata, 775; liga- 
ment of liver, 006 

Fallopian tubes, 758 ; development of, cliv ; 
fimbriated exliemity of, 758; lymphatics 
of, 403 ; nerves of, 702 ; structure of, 768 ; 
vessels of, 702 

False corpora lutea, 701 ; ligaments of blad- 
der, 734 ; pelvis, 119; rilS, 79 
Falx cerebelli, 473 ; cerebri, 473 
Fangs of teeth, 621 

Fascia, anal, 793; aponoui’otic, its structure, 
200; of arm, 271 ; of cranial region, 207 
cervical deep, 221 , siiperficialji^ 221 ; costo- 
coracoid, 205; cremasteric, 708 ; cribri- 
form, 774 

deep, 200 ; dentata, 496 ; dox'sal of foot, 
319 

libro -areolar, its structure, 205, plantar, 
of foot, 318, of fore-arm, 274 
of hand, 285 

iliac, 290 ; infundibuliform, 709 ; inter- 
columnar, 260, 706; intercostal, 257; 
intermuscular, of arm, 271 ; of foot, 318; 

, iscbio-xectal, 703 

lata, 297, 774 : falciform process of, 775 ; 
iliac portion, 298, 775 ; pubic portion, 
298, .770 ; of leg, 309 ; deep, 314 ; lum- 
borum, 264 
of mamma, 203 
of neck, 221 
obturator, 793 

palmar, 285 ; }ielvic, 792 ; perinseal, deep, 
787 ; . suporlicial, 784; plantar, 318; 
propria of spermatic cord, 745 ; of 
femoral hernia, 781 
recto- vesical, 703 

spermatic, 250, 700 ; puperiicial, 205 ; of 
inguinal region, 704 ; of ischio-^rectal 
regiob, 782 ; .of thigh, 290 
temport^, 218; of thigh, deep, 297 ; super- 
iicial, 290; of thoi’ax, 202; transversal is, 
709 

visceral layer of pelvic, 793 
Fasijiculi^graciJes, 47(j; teretes, 477, 505 
F^jsciculus uncifurmis, 488 
Fat, xhii 

Fauces, isthmus of, 030 
Fecundation of ovum, cxvi 
Female JPrganb of GeneR/Vtiok : bulbi 
vestibuli, 754 ; carunoulee mj^tiformes, 
754; clitoris, 753; devtdopmeift of, civ; 
fossa navieularis, 762 ; fxeenulum pudendi, 

^ 762 •,» glands of Bartboline, 754; hymen, 

753 ; labia majora, 752 ; minora, 752 ; 
nymph®, 752 ; prmpiitium clitoridis, 
f'62-, ter us, 766 ; vagina, 755; vestibule, 
753 

Femoral arcb, 776 ; deep, 778 

artery, 409; branches of, 413; peculiari- 
ties of, 4ll; surgical anatomy of, 411 ; 
deep femoral, 413 

canal, 779 ; variation in size of, according 
to position of limb, T80 
hernia complete, 781; coyei^gs of, 781 ; 
descent of, 780 ; dissection of,. 773; in- 
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Feacoral — { continued ) 

complete, 781 ; seat of stricture, 78l ; 
aurirical anatomy of, 778 < 

ligament (Hey’s), 775 
region, muscles of anterior, 296, internal, 
301 ; posterior, 308 ; rinar, 770 ; position 
of surrounding parts, 780 
sheath, 756 

vein, 446 : relation of femoral ring, 778 
Femur, 122, articulations of, 127, attach* 
ment of muscles to, 127, development of, 
127 j fracture of, above condyles, 324, 
below trochanters, 324; head of, 122; 
neck of, 122, trochanters of, 122, con- 
dyles of, 126, structure of, 126; neck, 
fracture of, 324 

Fenestra ovalis, 607 ; rotunda, 608, 614 
Fenestrated membrane of Henle, xcii 
Ferrein, pyramids of, 725 
Fibrm arciformes, 476, 478 : transversae, 
505 

Fibre-cells, muscular, Ixviii 
Fibres of muscle, 204 : of nerves, Ixxxiv 
Fibro-cartilagCj interarticular, connecting, 
circumferential, and stratiform, li 
Fibro-cartilages, acromio-clavicular, 1 72 ; in- 
tercoccygeari, 160; intervertebral, 162; of 
knee, 103 ; of lower jaw, 160 ; pubic, 170 ; 
radio-ulnar, 180 ; sacro-coccygean, 100 ; 
sterno-clavicular, 171 » 

Fibrous cartilage, li ; nervous matter, Ixxii ; 
rings of heart, 690; tissue, white, xliv; 
yellow, xlv * 

Fibula, 132; articulations of, 134; attach- 
ment of muscles to, 134 ; development of, 
134; fracture of, with dislocation of the 
tibia, 326 

Fibular region, muscles of, 316 
Fifth nerve, 510 ; ventricle of brain, 405 
Filum terminale of cord, 469 
blmbrim of Fallopian tube, 758 
Fissure, auricular, 33; horizontal of cere- 
bellum, 503 ; of ductus venosiis, 668 ; for 
gall-bladder, 668 ; Glaseriati, 30, 607 ; of 
liver, 668 ; longitudinal of liver, 668 ; 
longitudinal of cerebrum, 481,, 4c7 ; of 
lung, 711; maxillary, 45; of medulla* 
oblongata, 476 ; portal, 668 ; pterygo- 
maxillaiy , 69 ; spheno maxillary, ^9; sphe-^ 
Doidal, 37; of spinal cord, 470; Sylvian,' 
488; transverse, of liver, 668; of cere- 
brum, 495; umbilical, 668; for vena cava, 
668 

Fissures, congenital, in cranium, 43 

calcarine, 486 j^ollateral, calloso- 

mar^nal, 48 q; dentate, 486 ; 
intra-j^rietal, 485 « 

parallel, 486 ; parieto-occipital, 483 
precentral, 484 ' ^ 

Rolando, 483 
Sylvius, 483 
Flat bones, 1* 

Flexor accessorius muscle, 321 ; brevis digi- 
torum, 320 ; brevis minimi digiti, (band) 
287; (foot) 322; fart via pqllicis, (hand) 
285, (foot) 322; carpi radialis, 275; ul- 
naris, 276; digitorum sublimis, 276; digi- 
torum profundus, 277; longus digitorum, 
315; longus pohicis, (hand) 277; (foot)* 
315 ; osris metacai'pi pollicis, 285 
^Floating ribs, 79 


Flocculus, 503 

Foetus, circulation in, 693 ; Eustachian valve 
in, 693; foramen ovale in, cxliii, 692; 
liver of, distribution of its vessels, 693; 
ovaries in, cliii : vascular system in, pecu- 
liarities, 692 

Folds, aryteno-epiglottidean, 708; genital, 
civ; recto-uterine, 756; recto-vesical, 734; 
vesico-uteriue, 756 

Follicle of hair, cvii ; of intestine, 657 
Follicles, sebaceous, cviii 
Follicular stage of development of teeth^ 
628 

Fontanelles, 22, 42 

Foot, arteries of, 420, 424; bones of, 134; 
development of, 143 ; dorsum, muscles of, 
319 ; iascia of, 319 ; ligaments of, 317 ; 
sole of, muscles of, 310 ; fascia of, 318 : 
nerves of, 565 ; veins uf, 446 
Foramen ca^cuni of frontal bone, 27, 62 ; of 
medulla oblongata, 476; of tongue, 580; 
carotid, 32; condyloid, 22; dental inferior, 
57; ethmoidal, 63; incisive, 66; jugular, 
64 ; infra-orbital, 45 ; intervertebral, 19 ; 
lacerum anterius, 87, 63 ; medium, 63 ; 
pt>sterius, 64 ; of Magendie, 468; magnum, 
20; mastoid, 30; mental, 50; of Monro, 
493, 499; obturator, 117; optic, 35, 63; 
ovale of heart, 692 ; of sphenoid, 36, 63 ; 
palatine anterior, 47, 66 ; posterior, 5J , 
66 ; parietal, 24 ; pterygo-palatiue, 36 ; 
rotundum, 36, 63; sacro-sciatic, 116, 168; 
of Sommerring, 593 ; spheiio-palatine, 53, 
74; spinosum, 37, 63; sternal, 78; stylo- 
mastoidf 33 ; supra-orbital, 27 ; thyroid, 

I 117; vertebral, 4; Vesalii, 37, 63; of 
I Winslow, 645 

j Foramina,^ sacral, 13; of diaphragm, 260; 
external orbital, 37 ; malar, 49 ; olfactory, 
40 ; Tliebesii, 462, 686 
Forearm, arteries of, 277 ; bones of, 06 ; 
fascia of, 274; lymphatics of, 469 ; muscles 
of, 274 ; nerves of, 646 ; veins of, 438 
Foreskin, 741 
Form of leones? 1 

Fornix, 496 ; bulbs of, 489 ; crura of, 49(J 
Fossa of antihelix, 603 ; canine, 44 ; Condy- 
loid, *21 ; eystis felleae^ 668 ; digastric, 31 ; 
digital, 123; glenoid, 30; of helix, tK)3 ; 
iliac, 116; infra- and supra- spinous, 87 ; 
incisive, 44, 55 ; innominata, 603 ; ischio- 
rectal, 782 ; jugular, 67 ; lachrymal, 28 ; 
myrtiform, 44; navicularis of urethra, 738 ; 
of v;ilva, 752 ; occipital, 21 ; olfactory, of 
foetus, cxxxv ; ovalis, 685 ; j^latine ante- 
rior, 47 ; pituitary, 35 ; pterygoid of sphe- 
nbid, 38 ; of lower jaw, 57 ; scaphoid, 38 ; 
scaphoidea, 603 ; spheno-maxillary, 69 ; of 
skull, anterior, 61 ; middle, 63 ; posterior, 
64 ; Bubscapular, 86 ; sublingual, 66 ; sub- 
maxillary, 56 ; temporal, 67 ; trochanteric, 
123 ; zygomatic, 68 
Fossee, 72, 684 ; of skull, 61 
Fourchette, 752 

Fourth nerve, 609 ; ventricle, 604 
Fovea centralis retinae, 593; hemispherica, 
61 2; semi-elliptica, 613 
Fracture of aci*omion proce^, 290 
centre of clavicle, 289 ; acromial end of, 
290; coracoid process, 290; corunuid 
nroccss of ulna. 291 
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Fracture {continued) 
femur above condyles, 324 ; below tro- 
chanters, 824 ; fibula, with dislocation 
of tibia, 326 

humerus, anatomical neck, 290; shaft of, 

291 ; surgical neck, 290 
neck of femur, 324 
olecranon process, 291 
patella, 325 

Pott’s, 320 

radius, 292 ; lower end of, 292 ; neck of, 

292 ; shaft of, 292, and ulna. ^2 
sternal end of clavicle, 290 ; tibia, shaft of, 

325 

ulna, shaft of, 292 
Frsena of ileo-ceecal valve, 600 
Frcenulum cerebri, 501; pudendi, 752; of 
Vieuasens’s valve, 501 

l^'raenura clitoridis, 753; labii superioris et 
inferioris, 619 ; lincrufe, 580 ; praeputii, 
741 i 

Frontal artery, 357 ; bone, 26 ; articulations j 
of, 29 ; attachment of muscles to, 29 ; deve- | 
lopraent of, 28 ; structure of, 28 ; crest, 27 ; 
eminence, 26 ; lobe, 484 ; nerve, 51 1 ; pro- 
cess of malar, 49 ; sinuses, 28 ; suture, 20, 
29, 60 ; vein, 428 
FVonto-malar suture, 71 
Fronto-aphenoidal suture, 61, 71 
Fundus of bladder, 734 ; of uterus, 756 
Funiculi of nerve, Ixxxiv 
Furrow, auric ulo- ventricular, 684 ; genital, 
civ ; interventricular, 684 
Furrowed band of cerebellum, 503 


Gaertner, duct of, cliv 
(Inlactophorous ducts, 763 
Galen, veins of, 436, 498 
Gall-bladder, 672 ; fissure for, 668 ; structure 
of, 673 ; valve of, 673 

Ganolton or Ganglia, General Anatatni/ of , 
Ixxxii ; of Andorsch, 525 ; Arnold’s, 5l9 
cardiac, 573 ; carotid, 670 ; cephal| 0 , 612 ; 
cervical, inferior, 571 ; ^middle, 571 ; | 
superior, 570; ciliary, 512; on circum- 
flex nerve, 543 

diaphragmatic, 574 * 

on facial nerve, ; 522 ; of fifth nerve, 510 
Gasserian, 610 ; of gloeso-pharyngeal, 525 
impar, 568, 576 ; intercaroti^, 571 ; on 
posterior interosseous nerve, 649 
jugular, 525 

lenticular, 512 ; lingual, 571 ; lumh|ir, 576 
Meckel’s, 516; mesenteric, 575 
ophthalmic, 512 ; otic, 519 
petrous, 525; pharyngeal, 571 ; of pneiteo- 
gastric, 528 ; of portio dura, 622 
renal, 574 ; of Ribes, 508 ; of root of 
va^s, 528 

sacral, 576 ; semilunav, of abdomen, 574 ; 
of fifth nerve, 610 ; solar, 574 ; spheno- 
palatine, 513; of spinal nerves, 634^ 
spirale, 615; suhmaxillary, 520 ; supra- 
renal, 674 ; of sympathetic nerve, 5^ 
temporal, 671; thoracic, 673; th 3 rroid, 
571 ; of trunk of vagus, 528 
of Wrisbeig, 578 

Ganglionic branch of nasal nerve, 612 
Ganglion corpuscles, Ixxxiii 
Gasserian ganglion, 32, 510 


1 Gastric arteries (vtisa brevia), 392; artery, 
390; follicles, 650; nerves from vagus, 
• 530 ; plexus, 575 ; vein, 451 
Gaatro-colic omentum, 646 
Gastro-duodenal artery, 391 ; plexus, 675 
Gastro-epiploica dextra artery, 391 ; sinistra, 
393 ' 

Gastro-epiploic plexus, 575 ; veins, 451 
Gastro-hepaiic omentum, 046 
Gastro-phrenic ligament, 648 
'^Gastro-splenic omentum, 646 
Gastrocnemius muscle, 312 
Gelatinous nerve-fibres, Ixxiv 
Gemellus inferior muscle, 307 ; superior, 30 
Generative Organs, development of, cliii 
female, 762 ; male, 739 
Genial tubercles, 56 
(^nio-hyo-glgssus muscle, 228 
Genio-hyoid muscle, 227 
Genital folds, civ ; furrow, civ ; gland 
{foetal), cliv ; tubercle, civ 
Genito-crural nerve, 555 
Genu of corpus callosum, 492 
Germinal area, cxxi ; vesicle, cxvi ; spot, cxvi 
Gimbernat’s ligament, 260, 76f , 777 
Ginglymus, 149 
Girald^s, organ of, civ 
Gladiolus, 77 

Glands, Ductless, 676 ; spleen, 676 ; supra- 
renal, 730 ; thymus, 718 ; thyroid, 710 
Gtjlnds, Lymphatics, c 
Gland or Glands, Secreting, cxiii; ac- 

• cessory of parotid, 032 ; aggregate, 657 ; 
arytenoid, 704 

of liartholine, 754 ; of biliary ducts, 673 ; 

Brunner’s, 657 ; buccal, 020 
ceruminous, 006 ; coccvgeal, 307 ; Oow- 
per’s, 741, 788 
duodenal, 657 
epiglottic, 704 
gastric, 650 
genital, cliv 
of Haver’s, 147 

I labial, 619; lachrymal, 002, of larynx, 

I 704 ; ^lingual, 681 ; of Littr5, 738 ; of 
Luschka, 897 

• mammary, 762 ; Meibomian, GOO ; molar, 

620 ; iDUcilagiiiouB of Havers, 147 
odorifercB, 741 

* oetjophageal, 637 

qf Pacchioni, 435, 472^; palatine, 030; 
parotid, 031 ; peptic, 651 ; Peyer’s, 657 ; 
phaiyngeal, 630 ; pineal, 500 ; pituitary, 
489 ; prostate, 739 

salivary^ 631 ; sebaceous, cvlii ; solitary, 
657 ; sublingual, 632 ; submaxillary, 
632^ sudoriferous, cviii ; suprarenal, 730 
thymus, 718 ; thyroid, 716 ; tracheal, 706 
of Tyson, 741 

* uterine, 757 

of vagina, 766 ; of vulva, 763 
Glandules odoriferaj, 741 ; Pacchioni, 435, 472 
Gians penis, 741 ; clitoridis, 753 
Glaserian fissure, 80, 007 
Glenoid cavity, 0O;#foss8, 30; ligament of 
shoulder, 1/5; of phalanges, 187 
Gliding movement, 150 
Glisson’s capsule, 669 

Globus major of epididynoSs, 746 ; ndiior, 746 
Glosso-epiglottidean ligamenta, 066 
I Glosso-pbaryngeal nerve, 525 
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Glottis, 700 ; rima of, 70f) 

Gluteal artery, 407 ; inferior, 406; lymphatic 
glands, 459 ; nerve inferior, 564 ; superior,* 
562 ; region, lymphatics of, 401 ; muscles 
of, 503 ; veins, 447 
Gluteal aponeurosis, 297 
Gluteus maximus mustjlo, 303, medius, 304, ; 
minimus, 305 

Gomphosis, 148 ; 

Graatian vesicles, 700 ; membrana granulosa ! 
of, 700; ovicapsule of, 700; structure of, 
700 

Gracilis muscle, 300 

Great omentum, 640 ; cavity of, 643 ; sciatic 
nerve, 564 

Greater wings of sphenoid, 36 
Grey nervous substance, Ixxi 
Grey matter of cerebellum, 603 ; of fourth 
ventricle, 505 ; of medulla oblongata, 478; 
of spinal cord, Ixxx ; of c<uvbelluni, 481 
Groin, 7()4; cutaneous vessels and nerves of, 
704; superficial fascia of, 764; surgical 
anatomy of, 704 

Groove, auric ulo- ventricular, 084; bicipital, 
92 ; cavernous, 35 ; dental, 025 ; infra- 
orbital, 45 ; lachrjunal, 40 ; inylo-liyoid, 
57 ; nasal, 43 ; occipital, 31 ; optic, 36 ; 
subclavian, 81 

Grooves in the radius, 102 ; ventricular, 084 
Growth of bone, lix , 

Gubernaculum testis, 751 
Gums, 020 

Gustatory nerve, 518 • 

Oyri operti, 485 
G^tus fornicatus, 480 


ITroinorrlioidal artery, externsl, 405, middle, 
402 ; superior, 395 ; nerve, inferior, 502 ; 
plexus of nerves, 570 ; veins, inferior, 447 ; 
middle, 447 ; superior, 447 ; venous plexus, 
447 

Haiks, evil structure of, evii ; rOot-sheath, 
evii ; fol Icles, evii ; shaft, evii * 

Ham, region of the, 416 
Hamstring tendons, sui'gical anatomy of, 309 
Hamular process of sphenoid, 38 ; of humei'us, 
94 note of lachrymal, 49' 

Hand, arteries of, 379 ; bones of/ 103 ; fascua 
of, 285 ; ligaments of, 182; muscles^ of, 
285 ; nerves of, from median, 546 ; from 
radial, 49, from ulnar, 547, 548 ; veins of, 
439 

Hard palate, 620 
Hare-hp, o^rxxvi 
Harmonili, 148 
Hasner, v Ive of, 603 

Havers, g ands of, 147 • ^ 

Haversian canals of bone, Ivi 

Head, lymphatics of, 466 ; muscles of, 206 ; 

veins of, 428 * « 

Hi 3ART, 683; development of, cxliii 

annular fibres of auricles, 690 ; arteries of, 
338, 692 « 

circular fibres of, 691 * 

endocardium, 090 

fibres of the auricles, 090 ; of the ventri- 
cles, 690 ; fib^us rings of, 000 ; foetal 
relics in, 686 
infundibulum of, 686 


j Hkaht {coniinvsd) 

left auricle, 688, ventricle, 689 ; looped 
fibres of auricles, 690; lymphatics of, 
464, 692 

muscular structure of, 6f)0 
nerves of, 529, 572, 692 
position of, 683 

right aurude, 684, ventricle, 686 
septum ventriciilorum, 686 ; size and 
v/eight, 683 ; spiral fibres of, 69 1 ; struc- 
ture of, 690; subdivision into cavities, 
684 

veins of, 451 ; vortex of, 691 
Helicine arteries, 743 
‘ Helicis, major muscle, 605 ; minor, 605 
! Ilelicotrema of cochlea, 614 
j Helix, 603 ; fossa of, 603 ; muscles of, 605 ; 
process of, 604 
llenle, looped tubes of, 725 
Hepatic artery, 390, 670 ; cells, 070 ; duct, 
673 ; plexus, 676 ; veins, 449, 669, 671 
Hernia, congenital, 771 ; direct inguinal, 

1 771, femoral, coverings of, 781 ; descent 

of, 780; dissection of, 773 ; infantile, 771 ; 
inguinal, 764; dissection of, 704, oblique 
inguinal, 770 ; scrotal, 771 
I Jlesselbach’s triangle, 771 
I Hey’s ligament, 775 
I Hiatus Fallopii, 32 
; Highmore, antrum of, 46 
I Hilton’s muscle, 703 
Ililum of kidney, 721 ; of spleen, 676 
llinge-rjoint, 140 

llip-joint, 188; muscles of, 303 ; in relation 
with, 190 

i Hippocampus major, 495, minor, 492 
I lioloblastic ova, cxvii 
1 Hoiizontal plate of palate, 51 
I Huguier, canal of, 30 

j Humerus, 01 ; anatomical neck, fracture of, 
j 290; articulations of, 90; attachment of 
I muscles to, 96 ; development of, 95 ; head 
of, 92; neck of*, 02; nutrient artery of, 
378 shaft fracture of, 291 ; surgical neck, 
fracture of; 290; tiiWosities of, greater 
and lesser, 92 

I Humours of the eye, 597 
I Hyaloid membrane of eve, 597 
Hydatid of Morgagni, cliv 
Hymen, 763 

Hyo-epiglottic ligament, 698 
Hyo-glossal membrane, 682 
* Hyo-glossus muscle, 228 
Hyoi(|. artery of. superior thyroid, 340 ; bone, 
74 ; attachment of muscles to, 75 ; cx}mua, 
of, 74; development of, 76; branch of 
MngUal artery, 341 ; region, muscles of, 
infra, 224 ; supra, 226 
Hypoblast, cxviii ' 

Hypochondriac regions, 639 
Hypogastric arteries in foetus, 401, 693 ; how 
obliterated, 695; plexus, 676; inferior, 
^ 576; region, 639 
Hypoglosaal nerve, 680 


Ileo-csecal or ileo-*colic valve, 669 
Ileo-colic artery, 898 
Ileum, 654 

Iliac arteries, common, 898; j^uHarities, 
899 ; surgical anatomy of,^ 899; external 
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407; Burfrical anatffey of, 408; internal, 
400, peculiarity in the foetus, 401, at birth, ; 
401 ; surgical anatomy of, 401 ; fascia, 204; 
portion of fascia lata, 298; fossa, 115; lym- 
phatic glands, 461 ; region, muscles of, 
294 ; veins, common, 447 ; peculiarities of, 
447, external, 446 ; internal, 447 
Iliacus muscle, 295 

Ilio-femoral ligament, 189 | 

Ilio-hypogastric nerve, 554 
llio-inguinal nerve, 554 
Ilio-lurabar artery, 400 ; ligament, 166 ; vein, 
447 

Ilio-pectineal eminence, 117 
llio-tibial band, 298 

Ilium, 113; crest of, 115; dorsum of, 114 ; 

spines, 115 ; venter of, 115 
Impressio colica, 068 ; renalis, 668 j 

1 ncisive canal, 06 ; foramina, 00 ; fossa, 44, 56 | 
Incisor teetli, 021 ' 

Incisura intertragica, 004 ; cerebelli, 502 ; 
Santorini, 006 

Incus, 010 ; ligament of, 010 ; suspensory, 610 
Infantile hernia, 771 

Inferior dental artery, 348 ; dental canal, 
57 ; maxillary bone, 55 ; meatus of nose, 
74 ; occipital fossa, 21 ; profunda artery, 
378 : turbinated bones, 63 ; articulations 
of, 54 ; development of, 54 ; ethmoidal 
process of, 54 ; lachrymal process of, 53 ; 
maxillary process of, 54 ; vena cava, 448. 
Inferior-posterior lobe of cerebellum, 503 
Tnfra-costal muscles, 257 
Infra-inaxillary nerves from facial, 524 
J nfra-orbital artery, 349 ; canal, 45 ; foramen, 
45; groove, 45; plexus of nerves, 515; 
branches of facial, 524 
Infra-spinatns muscle, 270 
I nfra-spinous aponeurosis, 270 
Infra-trochlear nerve, 512 
Infundibula of kidney, 729 
liifundibulifovm fascia, 709 
Infundibulum of brain, 489; of ethmoid, 

41 ; of cochlea, 614 ; of heart, 080 
Ingrassias, processes of, 37 • 

Inguinal canal, 768; glands, deep, 460; 
superficial, 469, 773 ; hernia, 770 ; region, 
639 ; dissection of, 764 ^ 

Inlet of pelvis, 119 

Innominate artery, 333 ; peculiarities of, 334 ; 

, surgical anatomy of, 334 ; bone, 112; arti- 
culations of, 119; attachment of muscles 
to, 119 ; development of, 118; veins, 440 
peculiarities of, 440 • ^ 

Inorganic constituent of bone, Iviii 
luterarticular fibro-cartilage, li ; of scapulo- 
clavicular joint, 173; of jaw, 160^ of 
knee, 193; of radio-ulnar joint, 180; of 
stemo-clavicular joint, 171 ; ligament of 
ribs, 162 

Intercarotid ganglion, 571 
Intercellular substance of cartilage, L (50) 
Inter-clavicular ligament, 171 
Intercolumnar fascia, 250, 766 
Intercondyloid notch, 126 
Intercostal arteries, 387 ; anterior, 368 ; su-^ 
perior, 868 ; fasciae, 267 ; ligaments, 166 ; 
lymphatics, 4G5 ; lymphatic glands, 464 ; 
muscles, 257 ; nerves, 560 ; spaces, 79 ; 
veins, superior, 441 
Intereosto^-numera] nerves, 545, 552 


Interlobular arteries of kidney, 728 
Interlobular biliary plexus, 072; veins, 071 
Intermaxillary suture, 70 
Internal abdominal ring, 769 ; annular liga- 
ment, 318; carotid artery, 353; cutaneous 
nerve, 545 ; inguinal hernia, 770 ; mam- 
mary artery, 308 ; maxillary artery, 347 ; 
branches of, 348 ; mammary vein, 441 ; 
oblique muscle, 251 ; occipital crest, 21 ; 
pterygoid plate, 38 ; sphincter, 783 
Interaasal suture, 09 

Interossei musckis, dorsal of liand, 288; of 
foot, 323 ; palmar, 288 ; plantar, 323 
interosseous artery of fore-arm, 384 ; of foot, 
421 

Interosseous tibro-cart-ilages, 140 
Interosseous membrane of fore-arm, 179 ; of 
leg, 190 

Interosseous nerve, anterior, 546 ; po^teiior, 
540 

Interosseous veins of fore-arm, 430 
Interpeduncular space of brain, 480 
Interspinales iiniscles, 247 
Interspinuus ligaments, 154 
Intertransversales muscles, 24S 
Intertransverse ligaments, 154 
Iiitertubular stroma of kidney, 720 
Intervertebral notches, 9; foramen, 19; 
substance, 152 

Intestine, development of, cxlviii ; lymphatics 
of, 404 ; large, coats of, 003 ; small, 662 ; 
coats of, 054 

•Intra-carlilaginous ossification, lix 
Intralobular veins, 071 
Inter-membranous ossification, Ixii 
Intra-parietal fissun*, 485 
Inturaescentia gaiigliformis, 522 
Involuntary muscle, Ixviii 
I ris, 591 

Ischiatic lymphatic glands, 400 
I Ischio-rectal fascia, 793, fossa, 783; position 
j of vessels and nerves in, 784; region, sur- 
I gical anatomy of, 782 
Ischium, 115; body of, 116 ; ramus of, 110; 

spine off 116 ; tuberosity of, 110 
Island of Heil, 480 

» Isthmus of the fauces, 630; of thyroid gland, 
716 

Iter ad infundibulum, 499; a tertio-ad quar- 
• turn ventriculum, 499 ; chordae posterius, 

,067 

Ivory of tootli, 624 


Jacob’s mpmbrane, 595 
Jacobson’s nerve, 526, 611 ; canal for, 83 
Jaw, Icjwer, 56; condyle of, 55h; changes 
produced in, by -age, 69 ; development of, 
59 ; •articnlations of, 59; ligaments of, 
1 59 ; attachment of muscles to, 69 ; ob- 
lique line of, 56 ; pterygoid fossa of, 57 ; 
garni •of, 57 ; sigmoid notch of, 57 ; sym- 
physis of, 55 ; upper, see Maxillary Bone 
Jejunum, 654 
Joint. See Articulations 
Jugular foralnen, 64 ; fossa, 67 ; ganglion, 
525 ; process, 21 ; vein, anterior, 481 ; 
external, 480; external posterior, 481 ; 
internal, 481 ; sinus of gull of, 481 
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Kerato-gloBSUB muscle, 229 
Kerkring, valves of, 6^ 

Kidney, 721 ; calices of, 729 ; cortical subr 
stazica of, 723 ; development of, cl ; 
^ducts of, 729 ; hiliim of, 722 ; infundibula 
of, 729; lymphatics of, 463, 729; Mal- 
pighian bodies of, 723 ; mamillee of, 723 ; 
medullarv sul}8tance, 723 ; nerves of, 
729; papill® of, 723; pelvis of, 72tl ; 
pyramids oj Ferrein, 725; renal artery, 
727 ; sinus of, 721 ; tubuli uriniferi, 
720 ; veins of, 449, 729 ; weight and di- 
mensions, 721 
Knee-joint, J91 

Kiibne, his views on the terminations of 
motor nerves, xc 

Kurschner, on structure of heart’s valves, 
087 


Labia cerebri, 491 ; pudt^ndi majora, 752 ; 

minora, 752 ; lymphatics of, 402 
Labial artery, 34^1; glands, 010; veins, 
superior, 429 ; inferior, 429 
Labium tyinpanicura, 015; vestibulare, 615 
Ijabyrinth, 012 ; arteries of, 018 ; fibro-serous 
membrane of, 617 

I-acbrymal apparatus, 602 ; artery, 350 ; 
Ixme, 48 ; articulations of, 49 ; attach n\ent 
of muscles to, 49 ; development of, 49 ; 
canals, 003 ; caruncula, 002 ; fossa, 28 ; 1 
gland) 002 ; groove, 40 ; nerve, 511;* f 
papilla, 000, 0()3 ; process of interior tur- 
binated bone, 53 ; puneta, 003 ; sac, 003 ; 
tubercle, 47 
Lacteal 8, 458, 404, 650 
Loc^tiferous ducts, 703 
Lacuna magna, 738 
Lacunae of bone, Ivi 
Ijacus lachrymaliS) GOO 
Lambdoid suture, 60 

Lamella, horizontal, of ethmoid, 39 ; perpen- 
dicular of ethmoid, 40 
of bone, articular, 146 * 

Laniellee of bone, Ivi 

Lamina cinerea, 488 ; cnbrosa of sclerotic, « 
587 ; fusca, 587 ; spiralis ossea of cochlea, 
614 ; membranacea, 615 
Lamina of cornea, elastic, 588 ; df the ,ver-* 
tebres, 3 ; cerebellum, 503 , 

Laminated tubercle of cerebellum, 503 
Lancisi, nerves of, 492 
Large intestine, 659 ; cellular coat, 664 ; 
cfiecum, 659 ; colon, 661 ; ileo-c»Ej,cel valve, 
659 ; mucous coat, 664 ; muscular coat, 
663 ; rsiotum, 661 ; serous coat of„063 
Laryngeal artery, inferior, 340; superior, 
340 ; branch of thyroid, 368 ; nenve, ex- 
terntd, 629, internal, 529, recurrent, 529,^ 
superior, 528, from sympathetic, 571 ; 
pouch, 701 ; veins, 441 « t 

Laryngo-tracheotomy, 706 
Laryngotomy, 706 o 

Larynx, 696; actions muscles of, 703; 
arteries of, 704 ; cartilages of, 696 ; cavity 
of, 6v)9; glands of, 704; glottis, 700; in- 
terior of, 699; ligaments of, 698; lym- 
phatics of, 704,^ mucous membrane of, 
703 ; muscles of, 701 ; nerves of, 704 ; 
rima glottidis, 700 ; superior aperture of, 


699 : veins of, 7(JI ; ventricle of, 701 ; 
vocal cords of, false, 700 ; true, 701 
Lateral ginglymus, 149 ; ligameuts of liver, 
066; masses of ethmoid, 40; region of 
skull, 67; sinus of brain, 435; tract of 
medulla oblongata, 476, 477 
Lateralis nasi artery, 844 
Latissimus dorsi muscle, 230 
Luxator tympani major muscle, 611 : minor. 
Oil 

Lee, Dr., researclies on sympathetic nerve, 
578 note 

Leo, arteries of, 418 
bones of, 127 
fascia of, 309 ; deep, 314 
ligaments of, 196 
lymphatics of, 460 

muscles of, 310; back of, 312 ; front of, 310 
nerves of, 568 
veins of, 446 

Lens, 598 ; changes produced in, by age, 590 ; 
development of, cxl ; suspensory ligament 
of, 509 

Lenticular ganglion, 512 

Lesser lachrymal bone, 49 ; omentum, 640 ; 

sciatic nerve, 564 ; wings of sphenoid, 37 
Levator anguli oris, 215 ; scapulae, 241 ; ani, 
788; glandulae thyroidese, 736; labii infe- 
riors, 216; labii superioris alaeque nasi, 
214 ; labii superioris, 216 ; palati, 232 ; 
palpebrae, 600 ; prostatas, 789 
J-ievatores costar um, 268 
Liebearkiibn, crypts of, 657 
jjie AMENT, structure of, 146; acromio-cia- 
vicuW, superior, 172; inferior, 172; 
alar of knee, 194 ; of ankle, anterior, 
197; lateral, 197; annular of radius, 
3 79; of wrist, anterior, 284 ; posterior, 
284, of ankle, 317 ; external, 318, 
internal, 318, of stapes, 610; anterior 
of kiltie, 191 ; arcuate, 260 ; aryteno- 
opiglottic, 698 ; astragalo-scaphoid, 201 ; 
atlo-axoid, anterior, 1 65 ; posterior, J 65 
of bladder, false, 734 ; true, 734 
broaa of liver, 666 

calcaneo-astragaloid, external, 1 99 ; poste- 
rior, 199; interosseous, 200; calcaneo- 
tuihoid internal, 200, long, 200, short, 
201 ; superior, 200 ; calcaneo-scaphoid, 
inferior, 201 ; superior, 201 ; capsular (see 
Individual Joints) ; carpo-metacarpal, 
dorsal, 185; interosseous, 185; palmar, 
185; of carpus, 182; central of spinal 
cord, 4G9 ; check, 168 ; ciliary of eye, 
593 ; common vertebral anterior, 151, 
posterior, 152 ; conoid, 173 ; coraco- 
%cromial, 174; coraco-clavicular, 172; 
coraco-humeral, 176 ; coracoid, 174 ; 
coronary of liver, 666; costo -clavicular, 
171 ; costo-aternal, anterior, 164 ; pos- 
terior, 1 66 ; costo-transverse, 162 ; costo- 
vertebral, or stellate, 161 ; costo-xiphoid, 
« 165; cotyloid, 190; crico-erytenoid, 

699 ; crico-thyroid, 699 ; crucial of knee, 
193 ; cruciform, 157 

deltoid, 197 ; dorsal (see Individual Joints) 
of elbow, 177; anterior, 177; external 
lateral, 177; internal lateral, 177; poste- 
rior, 177 

falciform of liver, 666 
femoral (Hey’s), 775 ^ 
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Ligament {continued)^ 

gastro-phrenic, 648 ; Gimberaat's, 250, 707, 
777 ; glenoid, 175 ; glosao-epiglottidean, 
690 

of hip, 188; hyo-epiglottic, 698 
ilio-femoral, 189; ilio4umbar, 166; of 
incus, 610; interarticular of ribs, 362; 
interclavicular, 171 ; intercostal, 165 ; 
interosseous (see Individual Joints) ; 
interspinous, 154; intertransverse, 154 ; 
intervertebral, 152 
of jaw, 159 
of knee, 191 

of larynx, 698 ; lateral (see Individual 
J oints) ; longitudinal of liver, 660 ; long 
plantar, 200; liimbo-iliac, lOG; lumbo- 
sacral, 166 

melacarpo-phalangeal, 187 ; metacarpal, 
1 85 ; metatarsal, 202 ; inetatarso-pha- 
langeal, 203; mucosum of knee, 1 94 ; of 
malleus, 610 
nuchfe, 239 

oblique, 179; obturator, 300; occipito- 
atloid, anterior, 158, lateral, 358, poste- 
rior, 158 ; occipito-axoid, 158 ; odontoid, 
358; orbicular, 179; of ossicula, 010; 
of ovary, 701 

palpebral or tarsal, 600 ; of patella, 191 ; 
of pelvis, 167 ; of the phalanges, liand, 
187 ; foot, 203; of the pinna, 004; plan- 
tar, 200 ; posterior of knee, dt poati- 
cum Winslowii, 1 92 ; Poupart’s, 250 ; 
766,776; pterygo-maxillary,217 ; pubic, 
anterior, 169, posterior, i09, superior, 
109 ; sub-pubic, 169 ; pubo-pr/^static, 734 
radio-carpal, 182; radio-ulnar joint, infe- 
rior, 180, middle, 179, superior, 179; 
recto-uterine, 766; rhomboid, 171; 
round, of uterus, 762 ; of liver, 666, of 
radius and ulna, 179; of hip, 188 
sacro-coccygeal, anterior, 169, posterior, 
169, sacro-iliac, anterior, 167 ; oblique, 
107, posterior, 167 ; sacro-sciatic, 
greater, 107, lessor, 168; sacro-verte- 
bral, 166; of scapula, .174 ; V^apulo- 
clavicular, 172; of shoulder, 1 74 ; stel- 
late, 161; stern o-clavicular, anterior, 
171, posterior,^ 171 ; of sternum, 16*5: 
stylo-maxillary, 160; sub-pubic, 169; 
supra-spinous, 154 ; suspensory of incus, 
610 ; of lens, 699 ; of liver, 666 ; of mal- 
leus, 610 ; of mamma, 203 ; of penis, 
741 ; of spleen, 676 ; sutural, 146 • 

tarsal of eyelids, 600 , 

tarso-metatarsal, 202 ; of tarsus, 190 ; teres 
of hip, 190 ; thyro-arytenoid, inferior, 
701, superior, 700 ; of thumb, 185 ; tibio- 
tarsal, 197 ; thyro-epiglottic, 699 ; thyro- 
hyoid, 699; tibio-fibula, 196; transverse 
of atlas, 156 ; of hip, 190 ; of knee, 194 ; 
of scapula, 174; trapezoid, 172; trian- 
gular of urethra, 787; of tympanic 
bones, 610 • 

of uterus, 756 

of vertebras, 151 ; vesico-uterine, 766 
of Winslow, 192; of wrist, anterior, 182,^ 
lateral external, 182; lateral internal.* 
182, posterior, 182 
of Zink, 212 

Ligamenta subflava, 153; suspensoria of 
mamma, 263 


Ligament urn arcuatum externum, 260; in- 
terninn, 2CK) ; denticulatum, 469; latum 
^ pulmonis, 709 ; nuchse, 239 ; patellae, 191 ; 
posticum Winslowii, 192; spirale, 615; 
tores, 100 

Ligature of arteries. See each Artery. 
Limbus laminae spiralis, 615; luteus, 593 
Linea alba, 256 ; aspera, 124 ; ilio-pectiiiea, 
117; quadrati, 324; splendens, 469 
LinefiD semilunares, 256; transversie of ab- 
domen, 266; transverse of fourth ven- 
tricle, 506 

Lingual artery, 341 ; surgical anaU>my of, 
341 ; bone, 74 ; ganglion, 571 ; nerve, 618; 
veins, 431 

Lingualia muscle, 220 

Li])s, 619 ; arteries of, 343 

Liquor (k)tunnn, 616; Morgagni, 598; 

Scarpoe, 0l7, seminis, 750 
Ijithotoniy, parts concerned in operation of, 
790 : avoided in operation, 791 ; divided, 
791 

Lilt re, glands of, 738 

Liver, 605 ; changes of position in, 666 ; 
development of, cxlix; distribution of 
vessels to, in fcetus, 693 ; ducts of, 673 ; 
fibrous coat of, 669 ; fissures of, 667 ; he- 
patic artery, 390, 070 ; hepatic cells, 070 ; 
hepatic duct, 673; hepatic veins, 449, 069, 
671; ligaments of, 666; lateral, 666; co- 
ronary, 666 ; round, 007 ; longitudinal, 066 ; 
lobes of, 068 ; lobules of, 069 ; lymphatics 
» of, 463 ; nerves of, 575 ; portal vein, 671 ; 
situation, size, and weight, 665; structure 
of, 669 ; its surfaces and borders, 600 ; 
vessels of, 070 

Lobt', central, 486 ; cuneate, 486 ; frontal, 
484; marginal, 486; occipital, 486; or- 
bital, 484 ; parietal, 484 ; quadrate, 487 ; 
temporo-sphonoidal, 485, 487 ; uncinate, 
487 

Lobes of cerebrum, 483 ; of cerebellum, 503; 
of liver, 608 ; of lung, 711; of prostate, 
740; of testis, 747; of thyroid, 710; of 
thyninn^719} of kidney, 723 
Lobule of the ear^ 6()4 

^Lobules of liver, 669; of lung, 711 ; of kid- 
ney, 723 

Lobuleltes of lung, 715 
•Lobuli testes, 747 

IjoIAiIus caudatus, 669; centralis of cerebel- 
lum, 502 ; quadratus, 608 ; Spigelii, 668 
Lobus caudatus, 069 ; quadratus, 068 ; Spi- 
gelii, 608 

Locus cteruleus, 505 ; niger, 490 ; p^rforatuB 
anticus* 489, posticus, 489 
Long bones, 1 
Long saphenous nerve, 559 
Longis^imus dorsi muscle, 245 
•Longitudinal fissure, of brain, 481, 487 ; of 
liver, 668 ; ligament of liver, 606 ; sinus of 
J)rainf superior, 434, inferior, 435 
Lougus colli muscle, 235 
Looped tube^of Henle, 725 
Lower extremity, arteries of, 409 ; bones of, 
112; fascia of, 294; lymphatics of, 459; 
ligaments of, 188 ; muscles of, 293 ; nerves 
of, 564; veins of, 446 
Lower, tubercle of, 686 » 

Lumbar arteries, 397 ; fascia, 254; ganglia, 
576 ; glands, 461 ; nerves, 663 ; plexus of 
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nerves, 553 ; re^on, 039 ; vein, ascending, 
448; veins, 448; vertebrae, 0; develop- 
ment of, 10 ^ 

Ijuinbo-iliac ligament, 160 
I^mbo*8acral ligament, 166; nerve, 553 
fjumbricales muscles, band, 288 ; foot, 321 
Lungs, 711 ; air-cells of, 713; air-sacs, 713; 
bronchial arteries, 715; development, cl ; 
veins, 715; capillaries of, 715; in foetus, 
693 ; lobes and fissures of, 711 ; lobules of, 
713; lobulettes, 713; lymphatics of, 465, 
715; nerves of, 716; pulmonary artery, 
716; veins, 715; root of, 712; structure 
of, 713 ; weight, colour, etc., 712 | 

Lunulfc of nails, evi i 

liuscbka’s gland, 397 
Lymph, xlii 

Lymphatic duct, right, 456 
I^MriiATTC Glands, General Anatomy of, c 
1 )escri}>tive Anatomy: 
anterior mediastinal, 465 ; auricular pos- 
terior, 456 ; axillary, 459 
brachial, 458 ; bronchial, 465 ; buccal, 
456 

cervical, deep, 457 ; superficial, 457 ! 

in front of elbow, 458 j 

gluteal, 400 j 

of head, 455 ! 

iliac, externa], 461, internal, 461, inguinal, 
det^p, 460, superficial, 459; intercostal, 
404; internal mammary, 405 ; ischia^tic, 
400 

of large intestine, 404 ; of lower extremity,* 
459 ; lumbar, 4(n 
of neck, 457 
occipital, 455 

parotid, 455 ; of pelvis, 401 ; popliteal, 
4r50 

radial, 458 

sacral, 461 ; of small intestines, 404 ; of 
spleen, 404 ; of stomach, 404 ; submax- 
illary, 455 

of thorax, 404; tibial anterior, 400 
ulnar, 458 ; of upper extremity, 457 
zygomatic, 465 i 

I^YMPHATics, Genirnl Anatomy of, c ; 
origin of, xeix ; plexus of, ^Aiix ; siib-i 
division into deep and superficial, 463 ; 
valves of, xcviii; vessels,* xcviii; where 
found, xcviii • * 

JJencriptive Anatomy: * 

abdomen, 461 ; arm, 450 
bladder, 463 ; bone, Iv ; broad ligaments, 
463, cardiac, 465 ; cerebral, 456 ; cer- 
viclil, superficial and deep, 457 ; chest, 
464 ; of clitoris, 462 ; of cranium, 466 
diaphr^m, 466 

face, superficial, 456, deep, 456 ; fallopian 
tubes, 463 ^ 

gluteal region, 461 ' 

head, superficial, 466; heart, 465 
intercostal, 465 ; internal mam miry, 4Q6 ; 
intestines, 464 

kidneys, 403 ^ 

labia, 462 ; lacteals, 4^64 ; lai^ intestine, 
464; leg, 460; liver, 4(33;Uower extre- 
mity, 459 ; lung, 465 ; lymphatic duct, 
456 

meningeal, 456 ; uiouth, 456 
neck, 457 ; nose, 456 ; nymphse, 462 
oesophagus, 466 ; ovariesi 463 


Lymphatics {continued) 
pancreas, 464 ; pelvis, 461 ; penis, 462 ; 
perinmiim, 462 ; pharynx, 456 ; pia 
mater, 467 ; prostate, 463 
rectum, 463 

scrotum, 462 ; small intestine, 464 ; spleen, 
464; stomach, 404 

testicle, 463 ; thoracic duct, 454 ; thorax, 
464 ; thymic, 466 ; thyroid, 460 
upper extremity, 458, superficial, 459, 
deep, 459 ; uterus, 403 
vagina, 403 

Lymphoid cellular tissue, xlvii 
Lyra of fornix, 407 


Macula cribroaa, 613 ; germinativa, cxvi 
Magendie, foramen of, 468 
Magnum of carpus, 108 

Malar bone, 49 ; articulations of, 51 ; attach- 
ment. of muscles to, 61 ; development of, 
50 ; frontal prreesa of, 49 ; maxillai’y pro- 
cess of, 60 ; orbital process of, 50 ; zygo- 
ma thi process of, 50 ; canals, 60 ; nerves, 
from facial, 524 ; process of superior max- 
illary, 47 

JMale urethra, 737 

Malleolar art.eries, external and internal, 420 
Malleolus, external, 132, internal, 131 
Malleus; 009 ; suspensory ligament of, 610 
Malpighi, pyramids of, 722 
Malpighian bodies of kidney, 723 ; tufts, 
723 ; capsules, 723 ; corpuscles of spleen, 
678 

IVIamilla oA)rea8t, 762 ; of kidney, 723 
Mamma, areola of, 762 ; lobules of, 763 ; 
nerves ol^ 763 ; nipple or mamilla of, 762 ; 
vessels of, 763 

Mammre, development of, cxlii 
Mammary artery, internal, 308 ; glands, 762 ; 
lymphatic glands, 404 ; veins, internal, 
441 

Manubnura of sternum, 75; of malleus, 009 

Margindi lobe, ,486 

Marrow of bone, liv 

Marshall, vestigial fold of, exhii 

Masset^^v muscle, 217 

Masseteric arteries, 349 ; nerve, 517; veins, 
4il0 

Masto-occipital suture, 60 
Masto-parietal suture, 00 
cMiistuid cells, 31 ; openings of, 608 ; fora- 
men, 30 ; portjon of temporal bone, 30 ; 
process, 31 ; vein, 430 
Matrix of nail, evi 

Masillary artery, internal, 347 ; bone, infe- 
rior, 56, superior, 44 ; development of, 48 ; 
fissure, 46; nerve, inferior, 617, superior, 
613; process of inferior turbinated, 54; 
malar bone, 49 ; sinus, 46 ; tuWosity, 44 ; 
vein, internal, 430 

Maxillary protuberances (foetal) cxxxv 
Meatus auditorius externus, 31, intemus, 
32 ; of nose, inferior, 74, 585, middle, 74, 
585; superior, 74, 585; urinarius, male, 
* 788, female, 753 

Meatuses of the nose, 74, 585 
Meckefs cartilage, cxxxv ; ganglion, 515 
Median artery of forearm, of spin^ 

cord, 365 ; nerve, 546 ; vein, 438 
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Mediastinal arteries, from internal mam- 
mary, 368 ; posterior, from aorta, 387 ; 
lymphatic glands, 4C6 

Mediastinum, anterior, 709 ; middle, 710 ; 
posterior, 711 ; testis, 747 

Oblongata, 475 ; anterior pyra- 
mids of, 476 ; back of, 477 ; fissures of, 
476 ; lateral tract, 476, 477 ; olivary body, 
476,477; posterior pyramids, 476 ; iWi- i 
form bodies, 476, 478 ; septum o^ 478 : j 
structure of, 477 i 

Medulla spinalis, 460 | 

Medullary canal of bone, liii, 1 ; membrane j 
of bone, liii ; substance of brain, Ixxi, of ' 
kidney, 723 ; of suprarenal capsules, 732 ; i 
velum posterior of coriilxdlum, 503 i 

IMedullispinal veins, 444 : 

Meibomian glands, 600 

Membraiia basilaris, 615; fusca, 689; of 
Graaiian vesicle, 760 ; limitans of retina, 
504 ; nictitans, 602 ; pupillaris, 602 ; sacci- 
formis, 180 , tympani, 609 ; tympani, se- 
cundaria, 614 * 

Membrane of aqueous cbamber, 588 ; aracb- 
noid, spinal, 468 ; cerebral, 473 ; choroid, 
689; of Oorti, 616; costo-coracoid, 265; 
crico- thyroid, GOO ; fenestrated, xcii ; 
hyaloid, 607 ; Jacob’s, 506 ; limiting, 504 ; 
qntuitary, 684 ; pupillary, 602 ; of lieissner, 
616 ; thyro-byoid, 608 ; Schneiderian, 
684 

Membranes of Spinal Cord, 467 ; of brain, 
472 I 

Membranous labyrinth, 617 ; portion of ure- 
thra, 737 : semicircular canals, ,61 7 ! 

Meninges. See Membranes 
Meningeal artery, from ascending pharyngeal, 
346 ; anteiior, from internal carotid, 365 ; 
middle, from internal maxillary, 348 ; from 
occipital, 345 ; posterior, from vertebral, 
365 ; small, fi’om internal maxillary, 348; 
lymphatics, 456 ; veins, 430, 472 
Menisci, li 

Mental foramen, 66, 70; process, 55 
Meroblastic ova, cxvii 
Mesencephalon, cxxxvii 

Mesenteries, 646 • 

Mesenteric artery,, inferior, 304 ; iuperior, 
393 ; glands, 464 ; plexus of nerves, in- 
ferior, 576 ; superior, 675 ; vein, inferior, • 
449, superior, 460 
Mesoblast, cxxi 
Me 8 o-ca 0 cum, 647 

M^socephale, 480 . ^ 

Meso-colon, ascending, 647,- descending, 647, 
transverse, 647 

Meso-rectum, 647 ♦ 

Mesorchium, 761 

Metacarpal artery, 381 ; articulations, 186 
Metacarpo-phalangeal articulations, 187 
Metacarpus, 109 ; common characters of, 
109; development of, 111 ; peculiar bones 
of, 109 • 

Metatarsal articulations, 203 ; bones, 141 
Metatarsal artery, 421 

Metatarso-phalangeal articulations, 203 ^ 

Metatarsus, 141 ; development of, 143 
Metencepbalon, cxxxvii 
Middle clinoid processes, 36; ear, or tympa- 
num, 600 ; fossa of skulli 63, meatus, 74, 

586 ' - i 


Milk teeth, 623 
Mitral valve, 6HJ> 

Mixed bones, 2 
Modiolus of cochlea, 614 
Molar glands, 620 ; teeth, 622 ; teeth, pecu- 
liar, 622 

M<»nro, foramen of, 403, 409 

Moiis Veneris, 762 

Monticulus cerebelli, 602 

Morgagni, hydatid of, cliv ; liquor, 608; 

sinus of, 232 
Morsus diaboli, 768 
Motor oculi nerve, 608 

Moutli, 610; mucous membranes of, 610; 
inuscl(\M of, 215 

Movement admitted in joints, 160 
Mucilaginons glands, 147 
Mucoid cellular tissue, xlvii 
Mucous meml)raue, cxii 
Muller, duct of, cli 
Multiouspidati teeth, 622 
Multihdus spiiuB muscle, 247 
Mitsolk, General Anatomy nf\ Ixi v ; of animal 
life, Ixv : aiTangement of libres of, Ixv ; 
bipei)ijif»)rm, 204; blood-vessels of, Ixix ; 
derivation of Tiamtis, 201 ; development of, 
exliii ; fasciculi of, l\v ; librils of, Ixv ; 
form of, 204 ; inv'oluntnry, Ixviii, lympha- 
tics of, Ixx ; ineaiiiiig of the terms, origin 
^Tid insertion, 204 : mode of connection of, 
with bone, cartilage, shin, etc., 206 ; nerves 
of, Ixix ; of organic, lile, Ixix ; peniiifonn, 

• 204 ; radiated, 204 ; sarcoiis idemonts of, 

Ixvi ; sheath of, Ixv ; size of, 204 ; striped, 
Ixv ; stiMicture of, Ixv ; tendons of, 205 ; 
unstriped, Ixviii ; voluntary, Ixv 
Muscles or Muscle, Desviyttive Anatomy : 
of abdomen, 240 ; abductor minimi digiti, 
(hand) 287 ; (foot) 320, indicis, 288 ; pol- 
licis, (hand) 285, (foot) 310 ; accelerator 
uvirue, 785 ; accessorii orhicularis ori.s, 
216; accessorius pedis, 321 ; accessorius 
a<l sacro-lurnbalera, 245 ; adductoi’ bre- 
vis, 302, longus, 302, magnus, 302, pol- 
licisf (band)’ 287 ; (foot) 322; anconeus, 
281 ; anoinalus, 214 ; antitragicus, 605; 
arytfjfeno-epiglottideus, inferif)r, 703, su- 
perior, 703, arytaonoidens, 702 ; attollens 
aurem, 209 ; attraheus aurem, 200 ; azy- 
gos mulce, 234 

^l?asio-glossus, 220 ; biceps, (arm) 272, 
(thigh) 308 ; bivtmt^r cervicis, 240 ; 
bracliialis anticus, 272 ; buccinator, 217 
cerato-glossus, 220 ; cervicalis ascendens, 
246 j cbondro-glossus, 220; ciliary of 
eye,* 592 ; circumflexus palati, 233 ; 
coqeygeus, 780; cochlearis, ^616 ; corn- 
plexus, 246 ; compressor nariuin minor, 
214; nasi, 214; sacculi laryngis, 703; 
urethrm, 788 ; constrictor isthmi fau- 
cium, 230, pharyngis inferior, 231, me- 
^ dms, 231, superior, 23J, urethras, 788 ; 
coraco-brachialis, 271 ; corrugator su- 
percilii,^10 ; cremaster, 768 ; crico-ary- 
taenoideus lateralis, 702 ; posticus, 701 ; 
crico-tltyroid, /Ol ; crureus, 300 
deltoid, 267 ; depressor anguli oris, 21 6 ; 
depressor alas nasi, 214; e^iglottidis, 
703 ; labii inferiorts, 216 ; diaphragm, 
269 ; digastric, 226 ; dilatator naris, an- 
terior, 214, posterior, 214 
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Muscles or Musole {continued) 

of epicranial region, 207 ; of external ear, j 
209 ; erector clitoridis, 787, penis, 78§, 
spinee, 243, external sphincter, 7^ 
extensor brevis digitorum, 319, carpi 
radialis brevior, 280, lon^ior, 279, ul- 
naris,281 ; coccy<jis, 247 ; digitorum com- 
munis, 281 ; indicis, 283 ; longus digi- 
torum, 311 ; minimi digiti, 281 ; ossis 
metacarpi pollicis, 282 ; prirai intemodii 
pollicis, 282 ; proprius pollicis, 311 ; se- 
cundi intemodii pollicis, 282 
of face, 207 ; femoral region, anterior, 296, 
internal, 301, posterior, 308 ; tibular 
region, 31(5; flexor accessorius, 321; 
brevis minimi digiti, (hand) 287, (foot) 
322, digitorum, 320, pollicis, (hand) 285, 
(foot) 322, carpi radialis, 275, ulnaris, 
270, digitorum sublimis,* 276, longus 
digitorum, 314, pollicis, (hand) 277, 
(foot) 315, ossis metacarpi pollicis, 285, 
profundus digitorum, 277 
gastrocnemius, 312; gemellus superior, 
307, inferior, 307 ; genio-hyo-glossus, 
228 ; genio-hyoid, 227 ; gluteus maxi- 
mus, 303, medius, 304, minimus, 305 ; 
gracilis, 301 

of hand, 285; of head and face, 206; he- 
licis, major, 503, minor, 593 ; Hilton’s, 
703 ; of hip, 303 ; hyo-glossus, 228 
iliac region, 294 ; iliacus, 295 ; ilio-costalis, 
2*15; infra-coslal, 257; infraspinatus, 
270 ; intercostal, 257 ; internal sphinc-t 
ter, 783 ; interossei of foot, 323, of hand, 
288 ; interspinales, 247 ; intertransver- 
sales, 248 

labial, 21 5; of larynx, 684; latissimus 
dorsi, 230; laxator tympani, major, 611; 
minor, (511 ; of leg, 310 ; levator anguli 
oris, 215; ani, 783, scapula;, 241, glan- 
dulffi tliyroidea), 716; Jabii inferioiis, 
215, labii superioris alseque nasi, 214, 
labii superioris, 216, menti, 215, palati, 
232, palpebra;, 211, proslatie, 789; le- 
vatoi'cs costariim, 258; lingnalis, 229; 
longissimus dorsi, 245 ^ longus colli, 
235; lumbricales, (hand) 2^8, (foot), 
321 

masseter, 217; multifid uq spin®, 247; 
inusculus accessorius ad sacro-tlumbalem, « 
246 ; mylo-hyoid, 227 * 

naso-labialis, 216 ; of neck, 220 ’ 

ohliquus auris, 605 ; abdominis extemus, 
249, internus, 251 ; capitis superior, 
248, inferior, 248; oculi, inferior, 213, 
superior, 212; obturator, extelnus, 307, 
interipis, 306; occipito-frontalis, 208; 
omo-hyoid, 225; opponens minimi d^igiti, 
287 ; pollicis, 285 ; orbicularis orjs, 216 ; 
palpebrarum, 210 ; of orbit, 211 f 

palate, 232 ; palato-glossus, 230, 234 ; 
palato-phaiyngeus,234; palmaria brevgs, 
287, longus, 276; pectiueus, 301 ; pec- 
toralis, maior, 263, minor, 266 ; of peri- 
nsBum, male, 785, female, ^87 ; peroneus 
brevis, 817, longus, Sl6, tertius, 311 ; of 
pbmqpx, 230 ; plantaris, 313 ; platysma 
myoiqes, 221 ; popliteus, 314 ; pronator 
quadratus, 27S^ radii teres, 274 ; psoas 
magnus, 206, parvus, 295; pterygoid, 
internal, 219, external, 219 ; pyramidalis 
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Muscles or Muscle (continued) 

abdominis, 255, nasi, 214; pyriformis, 
306 , 

quadratus femoris, 307 ; lumborum, 255 ; 
menti, 216; qu^riceps extensor cruris, 

299 

icctus abdominis, 254 ; capitis anticus 
major, 235, minor, 235 ; posticus major, 
248, minor, 248 ; femoris, 209 ; oculi, 
externus, supei’ior, inferior, and internus, 
212, lateralis, 235, retrahens aurem, 210 ; 
rhomboideus, 214; major, 241 ; minor, 
241 ; risorius, 217 ; rotatores spines, 247 
sacro-lumbalis, 245 ; sartorius, 298 ; sca- 
lenus anticus, 236 ; medius, 237 ; posticus, 
237 ; semi-raembranosus, 309 ; serratus 
posticus, superior, 242, inferior, 242 ; 
semi-spinalis dorsi, 247, colli, 247 ; semi- 
lendinosus, 308 ; serratus magnus, 266 ; 
sole of foot, 319, first layer, 319, second 
layer, 321 , third layer, 322, fourth layer, 
323; soleiis, 313; sphincter, external, 
783, infernal, 783 ; vaginie, 787 ; spinalis 
dorsi, 245 ; colli, 246 ; splenius, 243 ; 
capitis, 243 ; colli, 243 ; stapedius, 611 ; 
steruo-cleido-mastoid, 222 ; sterno-hyoid, 
225 ; sterno-thyroid, 226 ; stylo-glossus, 
230; stylo-hyoid, 227 ; stylo-pharyn- 
geus, 232 ; subanconeus, 274 ; subcla- 
vius, 265 ; subcrureus, 300 ; subscapu- 
laris, 268 ; supinator brevis, 282, longus, 
279 ; supraspinales, 247 ; siipraspinatus, 
269 

temporal, 218; tensor palati, 233, tarsi, 
211, tyinpani, 610, vajnnfe femoris, 298; 
teres major, 270, minor, 270; thyro- 
arytmnoideuH, 085 ; thyro-epiglottideus, 
703 ; thyro-hyoid, 226 ; tibialis anticus, 
310, posticus, 315 ; of tongue, 228 ; 
trachelo-mastoid, 245; tragicus, 605; 
transversalis abdominis, 254; colli, 245; 
transversus auriculm, 606, pedis, 322, 
perinsei, 780, (female) 787 ; trapezius, 
238 ; triangularis sterni, 267 ; triceps, 
ext&isor (uibiti, 273; extensor cruris, 
290 ; feinoralis, 300; of tympanum, 610 
of uretei’s, 730 ; of urethra, 786 
vastusi externus, 299, internus and crureus, 

300 

zygomaticus major, 215, minor, 215 
Musculi papillares, left ventricle, 689 ; right, 
(>87 ; pectinati in left auricle, 689, in right, 
. (586 

Musculo-cutaneoujj nerve of arm, 535, from 
perorifeal, 567 . 

Musculo-spiral nerve, 648 
Musaulo-phrenic artery, 308 
Muscolus accessorius ad sacro-lumbalem, 245 
Mylo-hyoid artery, 349 ; groove, 57 ; muscle, 
227 ; nerve, 519 ; ri%e, 56 
Myrtiform fossa, 44 


Nails, cvi 

Nares, anterior, 72, posterior, 636, septum of, 
73, 583 

^Nasal angle, 44; artery, of internal maxil- 
lary, 850 ; of ophthalmic, 857 ; of septum, 
344 ; bones, 43 ; articulations of, 44 ; car- 
tilages, 582; crest, 44; duct, 603; emi- 
nence,.28, 69 ; foramen, 27 ; fossm, 72, 584 ; 



INDEX. 


813 


arteries of, 686 ; mucous membmne of, 
684, nerves of, 686 ; veins of, 685 ; groove, 
43; nerve, 612; nerves from Meckel’s 
ganglion, 616 ; notch, 27 ; process, 47 ; 
spine, 27 ; anterior, 48, posterior, 61 ; 
venous arch, 428 
Naso-maxillary suture, 69 
Naso-palatine canal, 47 ; nerve, 51 6 
Nates of brain, 600 * 

Neck, glands of, 467 ; lymphatics of, 467 ; 
muscles of, 220 ; triangle of, anterior, 360, 
posterior, 362 ; veins of, 430 
Nerve-corpuscles, Ixxxvi 
Nerves, General Anatomy ofy Ixxxiv ; affe- 
rent or centripetal, Ixxxv ; cerebro-spjnal, 
Ixxxiv, composition of, Ixxxiv, funiculi 
of, Ixxxiv, neurilemma of, Ixxxiv, origin 
of, Ixxxvi, plexus of, Ixxxv, sheath of, 
Ixxxiv, subdivision of, Ixxxv, termination 
of, Ixxxvi, vessels of, Ixxxiv ; efferent or 
centrifugal, Ixxxv; spinal, roots of, 633; of 
special sense, 606 ; tubes, Ixxiv 
Nerves or Nerve, Desci^iptwe Anatomy of: 
abducens, 620 ; accessory obturator, 667 ; 
acromiales, 637 ; anterior crural, 668 ; 
auditory, 526 ; auricular, posterior, 
624 ; of vagus, 628 ; auricularis raagnus, 
636 ; of auriciilo- temporal, 618 ; of 
second cervical, 636 ; of small occipital, 
536 

of brachial plexus, 639 ; buccal, 617 ; of 
facial, 624 

cardiac, 672 ; middle, 672 ; inferior, 672 ; 
superior, 672 ; plexus, 672, posterior, 
672, of pueumogastric, 629 ; .cavernous, 
of penis, 678 ; cervical anterior, 535; 
posterior, 638 ; supe^rfioial, 636 ; cervico- 
facial, 624; chorda tympani, 623,612; 
ciliary, long, 612, short, 613; circum- 
flex, 642 ; claviculares, 637 ; coccygeal, 
660 ; cochlear, 618; cominiiuicans noiii, 
637 ; peronei, 666 ; of Ootunnius, 616 ; 
cranial, 606 ; crural anterior, 568 ; cuta- 
neous (see that headiny) 
deep palmar, 648 ; deep teinporftl, 617 ; 
dental anterior, 614, inferior, 518, pos- 
terior, 613; desceiidens noni, 632; di- 
gastric from facial, 624; digital# (foot), 
666, 567 ; dorsal (hand), 646 ; dorsal of 
penis, 662 ; dorsal spinal, 660, peculiar, 
652; dorsi- lumbar, 662; of dura mater, 
472 

eiglitli pair, 626; of eyeball, 690 • 

facial, 521 ; fifth, 510 ; fourth, 609 ; frontal, 
611 . * 
ganglionic branch of nasal, 612 ; gastric 
branches of vagus, 630 ; genito-crtiral, 
666; glosso-pharyngeal, 626: gluteal, 
inferior, 664, superior, 662 ; great petro- 
sal, 616 ; great splanchnic, 673 ; gusta- 
tory, 618 

bssmurrhoidal, inferior, 662 ; of heart {see 
Cardiac) ; hepatic, 669 ; hypoglossal, dW 
ilio-hypogastric, 654 ; ilio-inguinal, 664 ; 
incisor, 618; inferior maxillary, 617 ; 
infra-maxillary, of facial, 624; infra- ^ 
orbital of facial, 624; infra-tiwhlear, 
612; intercostal, 660; intercosto-hu- 
meral, 662 ; interosseous, an^rior, 646, 
posterior, 640; ischiadic, great, 664, 
small, 664 


Nerves or inerve (connnuea) 

Jacobson’s 526 

* of labyrinth, 618 ; labial, 614; lachrymal, 
611; of Lancisi, 492 ; large cavernous, 
678; laryngeal, external, 620; internal, 
629 ; recurrent, 629 ; superior, 628 ; lesser 
splanchnic, 674 ; lingual of fifth, 618, 
of glosso-pliaryngeal, 627 ; long ciliary, 
612; long thoracic, 641; long saphe- 
nous, 669 ; lumbar, 663 ; lumbo-sacral, 
663 

malar branch of orbital nerve, 613 ; of 
facial, 624 ; masseteric, 617 ; maxillary 
inferior, 617 ; superior, 613 ; median, 
646 ; mental, 619 ; middle cardiac, 672 ; 
motor of eye, common, 608 ; external, 
620 ; musculo-cutaiieous of arm, 643 ; 
leg, 667 ; musculo-spiral, 648 ; mylo- 
hyoid, 5l0 

nasal, ophthalmic, 612 ; from Meckel’s 
ganglion, 616; from Vidian, 516 ; naso- 
palatine, t6l6; ninth, 630 
obturator, 657 ; cesopljageal, 6 10; occipital, 
great, 639, small, 636 ; of third cervical, 
639 ; of facial, 624 ; olfactory, 606 ; oph- 
thalmic, 611 ; optic, 607 ; orbital nerves, 
their relation, 620 ; in cavernous sinus, 
620 ; in orbit, 520 ; in sphenoidal fissure, 

620 ; orbit al of superior maxillary, 513 
palatine, anterior or large, 615; external, 

610, posterior or small, 616; palmar, 
cutaneous, of median, 640 ; ulnar, 547 ; 
palpebral, 614; par vagum, 627 ; pa- 
thetic, 609 ; perforaus (Jasserii, 643 ; 
perinieal, 662, superficial, 602 ; peroneal, 
606 ; petrosal, superficial external or 
large, 516, 622, small, 622 ; pharyngeal 
of pneumogastric, 628 ; of glosso-pha- 
ryngeal, 627 ; of sympathetic, 671 ; of 
Meckel's ganglion, 517; of external 
laryngeal, 629 ; phrenic, 638 ; plantar, 
cutaneous, 566, external, 666 ; internal, 
606 ; pneumogastric, 627 ; poplit>eal ex- 
ternal, 666, internal, 664 ; portio dura, 

621 ;• portia inter duram et mollem, 
621 ; portio mollis, 526 ; posterior au- 
riculat, 624; pterygoid, 517; pterygo- 
palatine, 617; pudendal, inferior, 664 ; 
pudic, 662^ pulmonary, from vagus, 629 

radial, i649; recurrent laryngeal, 629; 

^ recurrent to tentorium, 509 ; renal 
^splanchnic, 674; respiratory external, 
*541, interna], 638 

sacral, 569; plexus, 661 ; saphenous long 
or internal, 669, short or external, 666 ; 
sciatic, great, 564, small 664 ; short 
cilijiry, 513; sixth, 620; siKtfill caver- 
nous, 678 ; spheno-palatine, 516 ; spinal, 
63^; spinal accessory, 630; snlanchnic, 
great, 673, small, 674; smallest, 674; 
sternales, 637 ; stylo-hyoid of facial, 
624; subclavian, 641 ; suboccipital, M6 ; 
osterior branch of, 639 ; subscapular, 
42; siiperficialis colli, 636 ; superior 
cardiac, 672, mj,xiliary, 613; supra-cla- 
vicular,€30 ; supra-orbital, 611 ; supra- 
scapular, 641, supra- trochlear, 611 ; 
snpra-maxillary of facial, 624 ; sympa- 
thetic, 668 

temporal deep, 517 ; of facial, 624, of auri- 
culo-temiH)ral, 518 ; t^mpuro-facial, 521 ; 
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Nkevbs OU NkEVM {continued) 

temporo-malar, 538 ; third, or motor 
uculi, 508; thoracic posterior, 54 
anterior, 542 ; thyro-hypid, 532 ; tibial, 
anterior, 5(K5 ; posterior, 565 ; of ton^yue, 
682; tonsillar, 527 ; trifacial or tiipje- 
miuus, 5 10 ; trochlear, 500 ; tympanic, 
of ^losso-pharyngeal, 520, 611 ; of facial, 
523 

ulnar, 547 ; uterine, 578 

vaginal, 578 ; vagus, 527 ; vestibular, 018 ; 

Vidian, 510 
of Wrisburg, 545 

Nervous substance, chemical analysis, Ixxv ; 
grey, Ixxi ; white, Ixxii ; gelatinous, Ixxi ; 
layer of retina, 581 

Nervous System, Genet'al Anatomy of^ Ixx ; 
iibrous nervous matter, Ixxii ; ganglia, 
Ixxxii ; grey or cineritious su\)stance, Ixxi ; 
sympathetic, Ixxiv ; composition of, Ixxv ; 
gelatinous libres, Ixxiv ; tubular fibres, 
Ixxii ; vesicular nervous matter, Ixxi ; 
white or luedullary substance, Ixxii 
Nervus cardiacus magnus, 572, minor, 572; 

superficialis cordis, 572 
Neurilemma, Ixxxiv, of cord, 469 
Neuroglia, Ixxv 

Nidus hirundinis, of cerebellum, 503 
Ninth nerve, 530 
Nipple, 702 

Nodes of Jianvier, Ixxxiv 
Nodule of ccrebelluni, 503 
Noduli Aranlii, 087, 089 c 

Nose, 582 ; arteries of, 584 ; bones of, 43 ; 
cartilages of, 582 ; cartilage of septum of, 
583; development of, cxlii ; fossae of, 72; 
584 ; mucous menibrarie of, 584 ; muscles 
of, 214; nerves of, 584 ; veins of, 584 
Notch, cotyloid, J17; ethmoidal, 28, 40; 
intercondyloid, 125; nasal, 27 ; pteiygoid, 
38; sacro-sciatic, greater, 110 ; lesser^ 1 1(5 ; 
sigmoid, 57 ; splieuo-palatine, 53; supra- 
orbital, 27 ; supra-s(!apular, 89 
Notochord, cxxi, cxxxii 
Nuok, canal of, 751, 702 
Nutrient artery of bone, liv 
Ny rapine, 752 ; lymphatics of, 4(52" 


Oblique inguinal hernia, 770, coverings of, 
770; ligament, 179 ; line of the clavicle, 
84 ; of lower jaw, 56 ; of radius, 102 

Obliquus auris muscle, 605 ; externus abdo- 
minis, 249; iiiternus, 251 ; inferior capitis, 
248, aupt^rior, 248; inferior dfculi, 213, 
superior; 212 

Obturator artery, 402 ; peculiarities of,, 403 ; 
relation of, to femoral ring, 780; ejcternus, 
muscle, 3()7 ; internus, 306 ; fascia, 793 f 
ibramen, 117; ligament, or membrane, 
806; nerve, 657 ; accessory, 557«»; ve^is, 
447 

Occipital artery, 344; bone, 20^; articulations 
of, 23, attachment o| muscles to, 28, de- 
velopment of, 23: crests, 20; protuber- 
ances, 20 ; fossie, 21 ; lobe, 485 ; lymphatic 
glands, 455 ; sinus, 435 ; triangle, 352 ; 
vein, 430 r 

Occipitalis major nerve, 689, minor, 686 

Oceipito-atloid articulation, 168 ; occipilo- 


axoid aiiiculation, 158; occipito-frontalis 
muscle, 208 

Occiput, arteries of, 344. 

Odontobloais, 627 

Odontoid ligaments, 158; tubercle for, 21 ; 
process of axis, 6 

(Esophageal arteries, 887 ; branches of vagus 
nerve, 580 ; glands, 087 ; openiDg of, 
diaphragm, 260 ; plexus, 530 
(Esophagus, 636, lymphatics of, 466, struc- 
ture of, 637, surgical anatomy of, 637 
Olecranon process, 98 ; fracture of, 291 
Olfactory bulb, 507 ; foramina, 40 ; fossa) 
(fcetal), cxxxv ; nerve, 506 
Olivary bodies of medulla oblongata, 476, 
477 ; process, 35 
Omenta, 046 

Omentum, gastro-colic, 646; gastro-hepatic, 
646 ; gastro-splenic, 646 ; great, 646 ; 
lesser, 646, sac of, 648 
Omo-hyoid muscle, 225 

Omnlialomesenteric arteries, fcetal, cxxiii ; 

duct, cxxiii ; veins, cxlv 
Opening of aorta in left ventricle, 689 ; 
aortic in diaphragm, 260; caval in dia- 
phragm, 260 ; of coionary sinus, 685 ; of 
inferior cava, 668 ; left auriculo- ventri- 
cular, 072 ; oesophageal in diaphragm, 
260 ; of pulmonary artery, 669 ; veins, 
671; right aiiriculo-ventiicular, 609; sa- 
phenous, 298, 754 ; of superior cava, 668 
i Orekation for club foot, 317 ; of laryii- 
j goU>niy, 706 ; of laryngo-traclieotomy, 

; 706; of lithotomy, 790; of oesopha- 

I gotoiqy, 637 ; of staphyloraphy, 235 ; 

I for strabisiiiiis, 213 ; tracheotomy, 706 
I for wry neck, 224 

ligature of arteries. Surgical iiVnatomy 
of each 

Operciila of dental grooves, 628, 020 
Ophthalmic artery, 855; ganglion, 512; 
nerve, 51 J ; vein, 430 

Opponens minimi digit! muscle, 287 ; polli- 
eis muscle, 2b5 

Optic cfemmisfture, 508 : foramen, 35, 03 ; 
groove, 35 ; lobes, 500 ; nerve, 507 : inter- 
retinal fibres, 608; thalami, 498; tract, 
507 f 

j Ora serrata, 593 

I Orbicular bone, 610 ; ligament, 179 
Orbicularis oris muscle, 216 ; palpebrarum, 
210 

tOrbit, 71 ; arteries of, 356 ; muscles of, 211 ; 

relation of ner\ies in, 520 
Orbitaf artery, 348 ; foramina, 37 ; lobe, 484 ; 
nerve, 513 ; process of malar, 50 ; of palate, 

5§ 

Organic con^ituent of bone, Iviii 
Orifice, oesophageal of stomach, 647 ; pyloric 
of stomach, 648 

Os calcis, 134, development of, 143 ; hyoides, 
74; imiominatum, 112, development of, 
cl 18 ; magnum of carpus, 108 ; orbiculare, 
610 ; planum, 40 
Os uteri, 756 
.^^Ossa triquetra, 42 

'Ossicula auditfis, 609 ; ligaments of, 610 
Ossification, period of, Ixiii ; of bone, lix ; of 
spine, progress in, 1 1 
iiitra^cartilaginous, lix 
intra-membranous, Ixii 
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Osteoblasts, lx 
Osteoclasts, Ixii 
Osteo-dentine, 625^ 

Osteology, 1 

Ostium abdominale of Fallopian tube, 758 ; 
internum or uterinum, 758 ; uteri inter- 
num, 756 
Otic ganglion, 519 
Otoliths, 618 
Outlet of pelvis, 121 

Ovarian arteries, 896 ; plexus of nerves, 575, 
veins, 449 

Ovary, 759 ; corpus luteum of, 761 ; develop- 
ment of, cliii ; Graatian vesicles of, 760 ; 
ligament of, 741 ; lymphs tics of, 408 ; 
nerves of, 761 ; ovisacs of, 760 ; shape, po- 
sition, and dimensions, 759 ; stroma of, 
759 ; tunica albuginea of, 759, vessels of, 
762 

Ovicapsule of Graafian vesicle, 760 
Oviducts, 758 
Ovisacis of ovary, 760 
Ovula of Naboth, 757 

Ovum, holoblastic, cxvii ; meroblastic, cxvii 
Ovum, cxv ; discharge of, isi ; discus proli- 
genis of, cxv ; fecundation of, cxvi ; geriui- 
nnl spot of, cxvi ; germinal vesicle of, cxvi ; 
vitelline memln*anc of, cxvi ; yolk of, cxvi ; 
zona pellucid a of, cxvi 


Pacchionian depressions, 24 ; glands, 485, 
472 j 

Pacinian corpuscles, Ixxxviii 
Palatal glands, 680 ^ 

Palate, arches of, 680 ; development ol*, 
cxxxvi ; hard, 629; soft, 080; bone, 51 ; 
articulations of, 58 ; attacliiiient of muscles 
to, 58 ; development of, ; turbinated 
crest of, 51 ; vijrtical plate of, 51 ; hori- 
zontal plate of, 51 ; orbital process of, 52; 
pi’ocess of superior maxillary, 47 ; 8])he- 
noidal process of, *58 ; muscles of, 232 
Palatine artery, ascending, 848; descending 
or posterior, 850; canal, aiuf^rior, 47; 
posterior, 51 ; accessory, 51 ; fossa, ante- 
rior, 48 ; nerves, 515; process of superior^ 
maxillary, 47; yeiiis, inferior, 429 
Palato-glossiis muscle, 280, 284 ; pharvngeus, 
284 

Palmar arch, deep, 879 ; superticiaJ, 882 , cu- 
taneous nerve, 546 ; fascia, 285 ; intcrossei 
arteries, 882 ; nerve, deep, of ulnar, 64ii ; 
superficial, 647 ; veins^ 489 
Palmaris brevis muscle, 287 ; longAs muscle, 
276 

Palpehree, 600 • 

Palpebral arteries, 357 ; cartilages, 600 ; fis- 
sures, 000; folds of conjunctiva, 601 ; liga- 
ments, 600; muscles, 210 ; veins, inferior, » 
428, superior, 428 

Pampiniform, plexus of veins, 448, 745, 762 
Pancreas, 674; development of, cl, stnic- 
tiire of, 675; lymphatics of, 464; vessels 
and nerves of, 676 

Pancreatic arteries, 892; duct, 675; plexus 
of nerves, 575 ; veins, 451 
Pancreatica magna artery, 392 

ncreatico-duodenal artery, 391 ; inferior, 
393; vein, 451 ; plexus of nerves, 575 
pilla laclirymalis, 600, 603.; spiralis, 616 


Papilla) of tooth, 628 ; conica) vel filiformes, 
580 ; conjunctival, 602 ; fungiformes, 
^ (medife), 580; of kidney, 723; maxime 
(circum vallate), 580 ; of skin, ciii ; of 
tongue, 671 

Papillary stage of development of t^eetb, 628 
Par vaguiu, 527 
Parallel fissure, 486 

Pari etui bones, 23 ; articulations of, 26 ; 
attachment of muscles to, 25 ; develop- 
ment of, 25 ; eminence, 24 ; foramen, 24 ; 
lolxi, 484 

Parieto-occipito fissure, 483 
Parotid duct, 682; gland, 631 ; accessory 
portion of, 682 ; nerves of, 632 ; vessels of, 
632 ; lym})hatic glands, 456 ; veins, 430 
Parovarium, cliii, 761 

Patella, J27 ; articulations of, 128; attach- 
ment of muscles to, 128; development of, 
128; fracture of, 325 
Pecquet, reservoir of, 454 
Pectineus mustde, 301 
Pectiniforme septum, 742 
Pectoral region, dissection of, 262 
Pectoralis major, 263, minor, 265 
Peculiar dorsal vertebra), 7 
l^^dicles of a vertebra, 3 
Peduncles of cerebellum, 504; of cerebrum, 
490, 501 ; of corpus callosum, 492 ; of 
pineal gland, 500 

Pelvic fascia, 792; ]>arietal or obturator 
layt‘r, 793 ; visceral laver, 793 ; plexus, 
676 

Pelvis, no, 782; arteries of, 400 ; articula- 
tions of, 167 ; axes of, 121 ; boundaries of, 
119 ; brim of, 119 ; cavity of, 119; diame- 
ters of, 121; false, 119; inlet of, 119; 
ligamejits of, 167; lymphatics of, 461; 
male and female, ditlerences f)f, J21 ; outlet 
of, 121 ; j) 08 ition of, 121 ; position of vis- 
ctna at outlet of, 789 ; true, 119 ; of kidney, 
/ 29 

Penis, 741 ; arteries of, 743> ; body of, 74 1 ; 
corpora cavernosa, 742; corpus spongio- 
sum, #742 ; development of, clvi ; dorsal 
artery of, 405; dorsal vein of, 447 ; nerve 
of, 562 ; suspensory ligament, 741; lym- 
phatics of, 462, 744 ; irinscles of, 785 ; 
nerves of, ^744; prepuce of, 741 ; root of, 
741 • * 

Pfniniform muscle, 204 
Perfo rails Casserii nerve, 543 
Perforated apace, anterior, 489; posterior, 
489 

Perforating arteries, of hand, 382; from 
mam fn ary artery, 868 ; from plantar, 424 ; 
from profunda, 414 ^ 

Ptyicardiac arteries, 368, 886 
I’erimrdium, relations of, 681 ; structure of, 
682 ; fibrous layer of, 082 ; serous layer 
of, 682; vessels of, 683; vestigial fold" of, 
cxU'ii 

Terichondrium, 1 
Perilymph^616 

Perinieai ai'tery, superfieirtl, 405, transverse, 
406 ; ftvcia, d^p, 787, superficial, 784 ; 
nerve, 602 ; superficial, 562 
Perinaeum, 784 ; abnormal course of arteries 
in, 792; deep boundaries of, 784; lym- 
phatics of, 462 ; muscles of, 785 ; surgical 
anatomy of, 784 
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Periaearium, Ixxxiv 
Periosteum, liii ; of teeth, 621 
Peritoneum, lesser cavity of, 641, 643 ; liga- 
ments of, 646 ; mesenteries of, 646 ; omenta ' 
of, 646 ; reflections traced, 640 
Permanent cartilage, xlix ; teeth, 621 
Peroneal artery, 423 ; anterior, 424 ; peculi- 
arities of, 423 ; nerve, 566 ; veins, 446 
Peroneus brevis muscle, 817 ; longiis, 316, 
tertius, 311 

Perpendicular plate of ethmoid, 40 
Pes accessorius, 496 ; hippocampi, 495 
Petit, canal of, 699 
Petro-occipitfll suture, 60 
Petro-spbenoidal suture, 60 
Petrosal nerve, superficial or large, from 
Vidian, 616, external, 622, small, 622 ; 
sinus, inferior, 437, superior, 437 
Petrous ganglion, 625 ; portion 6f leniporal 
bone, 31 

Peyer’s glands, 667 

Phalanges, hand, 111 ; articulations of. 111, 
187, development of, 112; foot, 143; 
articulations of, 143, 203, develo])ment of, 
143 

Pharyngeal aponeurosis, 630 ; arches, cxxxiv ; 
artery, ascending, 346 ; clefts, cxxxv ; gan- 
glion, 671 ; glands, 030; nerve, from ex- 
ternal larynireal, 629, from glosso-pharyn- 
geal, 627, from Mockers ganglion, 616 ; 
from sympathetic, 67 1 ; from vagus, 628 ; 
plexus of nerves, 628, 671 ; spine, 21 ; 
vein, 431 

Pharynx, 036 ; aponeurosis of, 630 ; arteries 
of, 346; development of, cxlviii ; mucous 
membrane of, 636 ; muscles of, 230 
Phleboliths, 447 

Phrenic arteries, 390 ; nerve, 638 ; ]»lexus 
of nenes, 674, veins, 449 
Pia mater, of brain, 474 ; of cord, 400; tes- 
tis, 747 

Pigment, xlviii ; of iris, 602 
Pigmentary layer of retina, 696 
Pillars of external abdominal ring, 766; of 
diaphragm, 260 ; of fauces, 630 ; tV lomix, 
490 

Pineal gland, 600 ; peduncles of, 

•Pinna of ear, 603 ; ligaments of, 604 ; mus- 
cles of, 606 ; nerves of, 606 ; vessels of, 

' .W6 

• Pisiform bone, 106 ^ 

Pituitary body, 489 ; developuient ofj* 
cxxxvii ; fossa, 36 ; membrane, 684 
Placenta, cxxviii 

Plantar artery, external, 424 ; internal, 424 ; 
fascia, 318; ligaments, 200; ciitaueous 
nerve, 60^.; nerve, external, 606 ; internal, 
666; veins, external, 446, internal, 440^ 
Plantaris muscle, 313 
Platysma myoides, 221 
Pleura, 708; cavity of, 708; eostalis, 708; 
pulmonalis, 708; reflections of, tj:aced, 
709 ; vessels and nerves of, 709 
P 1 .EXIT 8 OF Nbevbs, Ixxxv ; aortic^ 675 ; bra- 
chial, 539 ; cardiac, deep, 572 ; Wperficial, 
573 ; carotid, 670 ; external, SiTl ; caver- 
nous, 570 ; cervical, 536 ; posterior, 539,; 
eceliac, 575; colic, left, 575 ; middle, 575 ; 
right, 575; coronal^, anterior, 573; pos- 
terior, 573; cystic, 575; diaphragmatic; 
674; epigcsliic or aokr, 574; facm, 571 ; 


gastric, 575 ; gastro-duodenal, 575 ; gastro- 
epiploic, 575; left, 575; ^reat cardiac, 
5/2; hoemorrhoidal, superior, 576; in- 
ferior, 676 ; hepatic, 5/5 ; hypogastric, 
576, inferior, 576 ; ileo-colic, 575 ; infra- 
orbital, 516 ; lumbar, 553 ; meningeal, 571 ; 
mesenteric, inferior, 575; superior, 576; 
oesophageal, 630; ovarian, 575; ophthal- 
mic, 571; pancreatic, 576; pancreatico- 
duodenal, 575 ; patellae, 559 ; pharyngeal, 
628, 571; phrenic, 574; prostatic, 578; 
pulmonary anterior, 529; posterior, 530; 
pyloric, 575 ; renal, 574 ; ^acral, 561 ; sig- 
moid, 576 ; solar, 674 ; spermatic, 576 ; 
splenic, 676 ; superficial cardiac, 673, 
suprarenal, 574 ; tonsillar, 627 ; tympanic, 
626 ; vaginal, 678 ; vertebral, 672 ; vesicle, 
678 

Plexus of VErjtfs. See Veins 

Plica semilunaris, 602 

Pneumogastric lobule of cerebellum, 603 

Pneumogastric nerve, 627 

Pomum Ad ami, 090 

Pons hepatis, 608 ; Tarini, 489 

Pons Varolii, 48§ 

Popliteal artery, 416; branches of, 417; 
peculiarities oi‘, 410 ; surgical anatomy of, 
416; lymphatic glands, 460; nerve, ex- 
ternal, 660; internal, 664; space, 416; 
vein, 446 

Po])liteuB nniscje, 314 
Por(*s of the skin, cix 

Portal canals, 069; fissure, 668; vein, 449, 
669, 671 , 693 

Portio dura of seventh nerve, 621 ; mollis, 
626 ; inter duram et mollem, 621 
Porus opticus of sclerotic, 587 
Posterior (See under each separate head) 

Pott s fract\ire, 326 
Pouch of Douglas, 766 
Pouches, laryngeal, 701 
Poiipart's ligament, 260, 707, 776 
Pra?putium clitoridis, 762 
Precentral fissure, 484 
Prepuce, f41 ^ 

Primitive groove, exxi 

Princeps oervicis artery, 346; pollicis artery, 
381 , 

PKOCE88138 OR PROCESS, acTomibn, 89 ; alveo- 
lar, 47 ; angular, external, 27, internal, 
27 ; auditory, 32 
basilar, 21 
^ciliary, 690 

clinoid, anterior, 37 ; middle, 36, posterior, 
36 ; *cochleartform, 38, 608 ; condyloid 
of lower jaw, 57 ; coracoid, 90; coronoid 
of lower jaw, 67 ; of ulna, 98 
ethmoidal oii inferior turbinated, 64 
fi*ontal of malar, 49 

hamular of lachrymal, 49, of sphenoid, 38 ; 

of helix, 604 
of Ingrassias, 37 
lygular, 21 

lachrymal of inferior turbinated bone, 63 
malar, 47 ; mastoid, 31 ; maxillai’y of in- 
ferior turbinated, 54, of malar bone, 60; 

* mental, 55 
nasal, 47 

odontoid of axis, 5 ; ' olecranon, 98 ; oli- 
vary, 35 ; orbital of malar, 50 ; of palate, 
52 
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palatine of superior maxillary, 47 ; ptery- 
goid of palate bone, 62, of sphenoid, 
38 

sphenoidal of palate, 53 ; spinous of tibia, 
120; of ilium, 115; of sphenoid, 37; 
styloid of temporal, 33 ; of ulna, 90 ; of 
radius, 102 

unciform, 108 ; of ethmoid, 40 
vaginal of sphenoid, 36, of temporal, 33 
vermiform of cerebellum, 502 
zygomatic, 30 

Processus ad medullam, 504 ; ad pontem, 
504; brevis of malleus, 610; cochleari- 
formis, 33, 608 ; e cerebello ad testes, 504 ; 
gracilis of malleus, 61 0 
Profunda cervicis artery, 360 ; femoris ar- 
tery, 413; vein, 44H ; inferior artery of 
arm, 378, superior, 377 
Promontory of tympanum, 608; of sacrum, 
13 

Pronator quadratus muscle, 278 ; radii teres 
muscle, 274 
Prosencephalon, 128 

Prostate gland, 730; lobes of, 740; levator 
muscle of, 740, 780 ; lymphatics of, 463 ; 
surgical anatomy of, 780; vessels and 
nt?rves of, 741 

Prostatic plexus of nerves, 578 ; of veins, 
447; portion of urethra, 738; fluid, 741; 
sinus, 738 
Protoplasm, xliii 
Proto vertebrro, cxxxiii 

Protuberance, occipital, external, 20; internal, 
21 ; maxillary (foetal), cxxxv , 

Psoas magnus muscle, 205 ; parvus, 205 
Ptery go-maxillary fissure, 09; ligament, 217 
Pterygo-palatine artery, 360, canal, 36, nerve, 
616 

Pterygoid arteries, 340; muscles, 210; fossa 
of sphenoid, 38; of lower jaw, 57 ; nerve, 
517; notch, 38; plexus 'of veins, 430; 
process of palate bene, 52 ; processes of 
sphenoid, 38 ; ridge, 37 
Pulx^s, 117; angle of, 117; crest oT, 117; 

spine oi\ 117; symphysis of, 117, 169 
Ihibic arch, 121 ; articulations of, 160 ; por- 
tion of fascia lat a,*208 • 

Ihibo-prostatic ligaments, 734 
Pudendum, 752 

Pudic artery in male, 403 ; peculiarities of, 
404 ; in female, 406 ; accessory, 404 ; de<q> 
external, 413; superKcial external, 413; « 
nerve, 562 ; vein, externaJ, 445 ; internal, 
446 • , , 

Pulmonary artery, 425, 715 ; opening of, in 
right ventricle, 686 ; capillaries, 74 5 ; 
nerves from vagus, 629, sifluses, 688 , 
veins, 427, 452, 715 ; openings of, in left 
auricle, 688 

Puncta vasculosa, 491 ; lachrymalia, 603 
Pulp-cavity of tooth, 623 ; of spleen, 677 ; of 
teeth, development of, 628 • 

Pupil of eye, 591 ; membrane of, 592 
Pyloric artery, 391, inferior, 301 ; plexus, 576 
Pylorus, 649 . 

Pyramid in vestibule, 613; of cerebellum, 
603; of thyroid glan^ 716 ; of tympanum, 
008 

Pyramidalis muscle, 255 ; nasi, 214 
Pyramids, anterior, 476 ; decussation of, 470; 

* 3 


posterior, 476; of Ferrein, 725; of Mal- 
pighi, 723 ; of the spine, 17 
Pyriformis muscle, 306 


Quadrate lobe, 487 

Quadratus femoris muscle, 307 ; lumborum, 
255 ; menti, 216 

Quadriceps extensor pruris muscle, 299 
Quadrigeminal bodies, 500 


Kadial artery, 378 ; brandies of, 380 ; pecu- 
liarities of, 370 ; surgical anatomy of, 
379 ; lymphatic glands, 458 ; nerve, 549 ; 
recurrent artery, 380 ; region, muscles of, 
270; vein, 438 

Kadialis indicia artery, 382 * 

Radio-carpal articulation, 180 
Radio-ulnar articulations, inferior, 180; mid- 
dle, 179, superior, 170 

Radius, 101 ; articulations of, 103; develop- 
ment of, 103; fracture of, 202 ; grooves in 
lower end of, 102; muscles attached to, 
103: oblique line of, 102 ; sigmoid cavity 
of, 102 ; tuberosity of, 101 ; and ulna, 
fracture of, 292 
R^imi of the lower jaw, 57 
Ramus of ischium, 1 1(5 ; of pubes, 1 17 
Ranine artery, 34l ; vein, 429, 431 
Raiivier, nodes of, Ixxxiv 
Raphe of corpus callosum, 492; of palate, 
629 ; of peniueura, 784 ; of tongue, 580 
Receiving tubt^s of kidney, 725 
lieceptaculi arte rim, 355 
Receptaculum chyli, 454 
Recto-uterine ligaments, 756 
Reet o-vesical fascia, 793; fold, perineal, 734 
Rectum, 661 ; development of, cxlviii ; rela- 
tions of, male, 6(i3, female, 663, 755 ; folds 
of, 604 ; lymphatics of, 463 : surgical 
anatomy of, 6(54 ^ 

Rectus abdominis, 254; capitis anticus major, 
235, iiiifior, 236 ; posticus major, 248 ; 
minor, 248; lateralis, 235; femoris muscle, 

• 299; ocifli, internus, auperifu-, inferior, and 
extern us, 212 ; sternalis, 265 

Reeuri'ent arteijg, interosseous, 385 ; radial, 

• 380; til)ial, 420; ulnar, anterior, 383; 
p^o^terior, 383 ; laryngeal nerve, 529 ; 
nerves to lentorium, 5J 1 

Region, abdominal, 249; acromial, muecdes 
of, 267 ; auricular, 209 
back, muscles of, 237 ; brachial, anterior, 
274, pbsterior, 281 
cervical superficial, muscles of, 2lil 
diaphragmatic, 259 

epicrapial, muscles of, 207 ; epigastric, 639 

• femora], muscles of, anterior, 296, internal, 

301, posterior, 308; fibular, 316; foot, 

. dorsum of, 319, sole of, 319 
gluteal, muscles of, 303 ; groin, 764 
of hand, mi^^les of, 285 ; humeral, ante- 
rior, 271, posterior, 273; hypochondriac, 
639 ; liy|^>gastric, 639 
iKac, muscles of, 204; infro-hyoid, 224; 
inguinal, 764; intermaxillary, muscles 
of, 216; ischio-rectalf 782 
laryngo-trocheal, surreal anatomy of, 700; 
Ungual, muscles of, 226 ; lumbar, 639 
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Region [continued) 

maxillary, muscles of, inferior, 215; supe- 
rior, 215 « 

nasal, muscles of, 214 
orbital, muscles of, 211 
palatal, muscles of, 232; palpebral, 210; 
perineeum, 784 ; pharyngeal, muscles of, 
230; popliteal, 415; pterygo-maxillary, 
muscles of, 219 
radial, muscles of, 279 
scapular, muscles of, anterior, 268 ; poste- 
rior, 209 ; Scarpa’s triangle, 409 ; supra- 
hyoid, muscles of, 226 
temporo- maxillary, muscles of, 217 ; tho- 
racic, 256, anterior, 263; lateral, 206; 
tibio-fibular, anterior, 310, posterior, 312 
umbilical, 639 

vertebral, muscles of, anterior, 235, lateral, 
236 

Regions of abdomen, 039 
Reil, island of, 485 

Renal niferont vessels, 723, 728 ; artery, 396, 
727 ; ellerent vessels, 723, 728 ; plexus, 
574 ; veins, 440, 728 

Rrsiueation, organs of, 696, muscles of, 258 
R<»spiratory nerves of Bell, external, 541, 
internal, 537 

Restilbrm bodies of medulla oblongata, 476, 
477 

Rete mucosum of skin, civ ; testis, 748 , 
Reticular cartilage, liii 
Retiform cellular tissue, xlvii 
Retina, 693, arleria centralis of, 357, 597 1 
fovea centralis of, 593 ; limbus luteus of, 
593; membrana limit ans of, 605; layers 
of, 693 ; structure of, 593 
Retinacula of ileo-cnecal valve, 660 
Retrahens aureiri muscle, 210 
Rhomboid impression, 85 ; ligamc^nt, 171 
Khomboideus, 214, major, 241, nniioj\ 241 
Ribs, 79 ; angle of, 80 ; articulations of’, 161 ; 
attachment of muscles to, 83 ; development 
of, 81 ; false, 7J^; floating, 79; head of, 
80; ligaments of, 161 ; neck of, 80; pe- 
culiar, 81; true, 79; tiiberosfly of, 80; 
vertebral, 79; vortebro-costal, 79 ; vertebro- 
sternal, 79 * ‘ 

Ridge, internal occipital, 21 ; mylo-byoidean, 
56 ; pterygoid, 37 ; superciliary, 26 ; tem- 
poral, 30, 67 ' ^ ‘ 

Rima glottidis, 700 * 

Ring, abdominal, external, 250, 766, internal, 
769 ; femoral or crural, 779 ; fibrous of 
heart, 690 

Risorius muscle, 217 „ 

Rolando, tubercle of, 480, fissure of, 483 
Root of l^Chg, 712 , 

Roots of spinal nerv^es, 533 ; of teeth; 021 ; 

of zygomatic process, 30 c 

Rosenmuller, organ of, cllii, 761 ^ 

Rostrum of sphenoid bone, 30 ; of corpus 

callosum, 492 * r 

Rotation, 150 

Rotatores spinae muscles, 247 c 
Round ligaments of uterus, 762 ; relation of, 
tp femoral ring, 780 ; of liver, 667 
Rugae of stomach, 650 ; of vagina, 765 
Rupture qf urethra, course taken by urine in, 
785 ^ 

Sac, lachrymal, 603 ; of omentum, 643 


Saccular stage of development of teeth, 628 
Saccule of vestibule, 617 
Sacculus laryngis, 701 
Sacra-media artery, 397 
Sacral arteries, lateral, 407 ; canal, 16 ; cor- 
nua, 14; foramina, 13; ganglia, 576; 
lymphatic glands, 461; nerves, 569; 
plexus, 561 ; vein, lateral, 447, middle, 447 
Sacro-coccygeal ligaments, 169 
Sacro-iliac articulation, 167 
Sacro-lumbalis muscle, 244 
Sacro-sciatic foramen, greater, 116, 168 ; 
leaser, 116, 168; ligaments, 167; notch, 
greater, 116, lesser, 116 
Sacro-vertebral angle, 13 
Sacrum, 12, articulations of, 10, attachment 
of muscles to, 16, development of, 16, pecu- 
liarities of, 15, structure of, 16 
Sacs, dental, 628 
Sagittal suture, 69 

Salivary glands, 631, structure of, 634 
Salplienous nerve, long or internal, 669, short, 
565 ; opening, 298, 776 ; vein, external or 
short, 445, internal or long, 445, 773 
Salpingo-pharyngeus, 234 
Santorini, cartilages of, 698 
Sarcoleinma, Ixv 
Sarcous elements of muscle, Ixvi 
Sartorius muscle, 298 

Scala tympani of cochlea, 615 ; vestibuli of 
cochlea, 615 
ScaliB of cochlea, 615 

Scalenus anticus, 236, raedius, 237 ; posticus, 
237 

Scaphoid .bone, hand, 104, foot, 139 ; fossa 
of sphenoid, 38 

Scapula, 86 ; articulations of, 91 ; attachment 
of muscles to, 91 ; development of, 90 ; 
dorsum of, 87 ; glenoid cavity of, 00 ; head 
of, 00 ; ligaments of, 174; muscles of, 
267 ; spine of, 88 ; venter of, 85 
Scapular artery, posterior, 367, region, 
muscles of, anteriof, 268 ; posterior, 269 ; 
veins^ 440 

Scapuloclavicular aHiculation, 172 
Scarfskin, civ 
Scarpa’s triangle, 409 
Schindylesis, 148 . 

Schneiderian membrane, 584 
Schwann, white substance of, Ixxiii 
Sclerotic, 686 

Sciatic artery, 405; nerve, greater, 564, 
• lesser, 564 ; veins, 447 
Scrotal hernia, 771 

Scrotum, 744 ; tlartos of, 744 ; development 
of, clvii ; lymphatics of, 746 ; nerves of, 
W5 ; septum of, 744 ; vessels of, 746 
Sebaceous glands, cviii 
Secreting glands, cxiii 
Sella turcica, 36, 03 

Semen, 750 ; liquor seminis of, 760 ; semi- 
nal granules of, 750 ; spermatozoa of, 750 
Semicircular canals, 613 
Semilunar bone, 104 ; cartilages of knee, 193; 
ganglion of fifth nerve, 510 ; of abdomen, 
574; valves, aortic, 689; pulmonic, 687 
Semimembranosus muscle, 

Seminal granules, 75Q; ducts, 749; vesicles, 
749 

Seminiferous tul>es, 747 
Semispinalis muscle, ^47 
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SemiteridinoAus muscle, 308 
Senac, on structure of heart’s valves, 687 
Senses, organs of the, 579 
Separation of epiphyses, Ixiv 
.Septum auricularum, 089; crurale, 780; 
iucidum, 495 ; of medulla oblongata, 478 ; 
of nose, 72; cartilage of, 583 ; pectiniforme, 
742 ; of Pons Varolii, 481 ; scroti, 744 ; 
subarachnoid, 408 ; of tongue, 582 ; 
ventriculorum, 086 
Septera between bronchi, 704 
Serous membranes, cxii 
SerratuB magnus, 206 ; posticus inferior, 242 ; 
superior, 242 

Sesamoid bones, 144; cartilages, 683 
Seventh nerve, 525, 521 
Shaft of a bone, its structure, 1 
Sheath of arteries, xciv ; of muscles, Ixv ; of 
nerves, Ixxxiv ; femoral or crural, 777 ; of 
recfus muscle, 255 
Short bones, 1 

Shoulder, muscles of, 262 ; joint, 174 ; vessels 
and nerves of, 175 

Sigmoid artery, 395 ; cavity, greater and 
lesser of ulnar, 98 ; of radius, 102 ; Hexure 
of colon, 661 ; meso-colon, 647 ; notch of 
lower jaw, 57 

Sinuses, cranial, 26, 428, 434 ; coiifluonce of 
the, 435 ; cavernous, 435 ; circular, 436 ; 
lateral, 435 ; longitudinal inferior, 435 ; 
superior, 434; occipital, 436; petrosal, 
interior, 437, superior, 437 ; straight, 435 ; 
transverse, 437 

Sinuses of nose, 26 ; ethmoidal, 40 ; frontal, 
28 ; maxillary, 46 ; sphenoidaj, 35 
inusee of Valsalva,- aortic, 689 ; pulmonary, 
087 

Sinuses of heart, of right auricle, 684 . of left, 
688 ; of coronary vein, 452, 685 
Sinus circularis iridis, 691 
Sinus of jugular vein, 431 
Sinus of kidney, 721 
Sinus pocularis, 737 • 

Sinus prostaticus, civ, 737 
Sixth nerve, 620 

Skeleton, 1, number of its pieces, 1 
Skin, General Anatomy qf^ cii ; appendages ■ 
of, cvi ; areolaj of, ciii ; coriuni of, cii 
cuticle of, civ ; derma, or true skin, cii 
development of, cxlii; epidermis of, civ 
furrows of, civ ; hairs, cvii ; muscular 
fibres of, ciii; nails, cvi; nerves of, cvi 
papillary layer of, ciii; rete mucosum af, 
civ; seteceous glands -of, cviii ; sudcrifer-. 
ous or sweat glands of^»cviii ; tactile cor- 
puscles of, Ixxxvii ; vessels of, cv 
Skull, 19, 61 ; anterior region, 69 ; Imse of, 
external surface, 64, interrftl surface, 61 ; 
fossa of, anterior, 61, middle, 68 ; posterior, 
64 ; lateral region of, 67 ; tables of, 1 ; 
vertex of, 61 ; vitreous table of, 1 
Slender lobe of cerebellum, 503 
Small intestine, cellular coat of, 6S4 ; mu- 
cous coat of, 664 ; muscular coat of, 654 ; 
serous coat of, 664 ; simple follicles, 65f ; 
valvulm conniyentes, 654 ; villi of, 666^ 
Small intestines, 662 ; duodenum, 652; ileum, 
664 ; jejunum, 6Si^ 

Socia parotidis, 632 

Sommerring, foramen of, 693 

Soft palate, 630 ; aponeurosis of, 630; arches 


I or pillars of, 630 ; muscles of, 232 ; struc- 
ture of, 630 
^ Solar plexus, 574 

Sole of foot, muscles of, first Ja 3 *er, 319, 
second layer, 321, third layer, 322 
Soleus muscle, 313 
Solitary glands, 657 

Space, anterior perforated, 489 ; axillary, 
360; intercostal, 79; popliteal, 415; pos- 
terior perforated,* 489 
Spaces, Haversian, Ivii 

Spermatic Artery, 896, 745 ; canal, 708 ; 
cord, 745 ; arteries of, 745 ; course of, 745 ; 
lymphatics of, 745 ; nerves of, 746 ; rela- 
tion to femoral ring, 780; relations of, in 
inguinal canal, 745, 768; veins of, 745; 
fascia, external, 250, 766 ; plexus of nerves, 
575, of veins, 448 ; veins, 448, 725 
Spermatozoa, 750 

Spheno-inax illary fissure, 69 ; fossa, 69 
Spheno-palatme artery, 350; foramen, 53; 

ganglion, 515 ; nerves, 513; notch, 53 
Spheno-parietal suture, 60 
Sphenoid bone, 34, articulations of, 39 ; at- 
tachment of muscles to, 39, dev«dopraent 
of, 38, greater wings of, 36, lesser wings 
of, 37, pterygoid processes of, 38, rostrum 
of, 36 ; spinous processes of, 36 ; vaginal 
processes of, 36 

Sphenoidal fissure, 37 ; nerves in, 520 ; pro- 
cess of palate, 52 ; sinuses, 35 ; spongy 
bones, 38 

Sphincter muscle of bladder, 735 ; of rectin 
external, 783, internal, 783 ; of vagina, 787 
Spinal arteries, anterior, 305, lateral, 366, 
posterior, 365, median, 365; canal, 10 
Spinal Cord, General Anatomy of^ Ixxviii ; 
development of, cxxxix ; arachnoid of, 
468 ; arrangement of grey and white 
matter in, Ixxviii, central canal of, Ixxxii, 
central ligament of, 469, columns of, 470, 
dura mater of, 467, fissures of, 470, fcetal 
peculiarity of, 470,, grev commissure of, 
471, internal structure of, Ixxviii, ligaraen- 
tum ienticulatura of, 469, membranes of, 
467, neurilemma of, 409, pia mater of, 

469, sections of, 471, white commissure of, 

470, 471, white matter of, Ixxvii 
Spinal acces 89 ry nerv e, 530 

Spinal nsrves, Ixxxii, 533 ; arrangement inttt 
^ groups, 533, branches of, anterior, 534, 
^posterior, 634, ganglia of, 534, origin of 
roots, anterior, 533, posterior, 533 
Spinal veins, 443, longitudinal anterior, 443, 
posterior, 443 

Spinalis colli muscle, 246 ; dorsi, 245 
Spinb^ General Description of, \7 ; articula- 
t^ions of, 154 ; development of, cxxxii ; 
ossification of, 11 

Spines of bones, ethmoidal, 34, 40 ; of ischium, 
116 ; nasal, 28, anterior, 48, posterior, 51 ; 

^ pharyngeal, 21 ; of pubes, 117 ; of scapula, 

88 

Spinous process of ilium, 115, of sphenoid, 
37, of tibia, 12^ of vertebras, 3 
Spiral canttl of cochlea, 614 
Splanchnic nerve, greater, 573, lesser, 674, 
smallest or renal, 674 

Spleen, 676; capillaries of, 679; fibro- 
elastic coat of, 076 ; l3rtnphatics of, 464, 
680 ; Malpighian corpuscles of, 078; nerves 
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of, 680 ; proper subsitance of, 077 ; rela- 
tions of, 6/6 ; serous coat of, 676 ; size and 
weight, 676 ; artery of, 678 ; structure of,, 
676 ; trabecula) of, 677 ; veins of, 680 
Splenic artery, 802, distribution of, 678; 

plexus, 576 ; corpuscles, 678 ; vein, 460 
Splenius muscle, 243 

Spongy portion of urethra, 737 ; tissue of 
bone, 1 

Squaino-sphenoidal suture, 60 ; parietal 
suture, 60 

Squamous portion of temporal bone, 29 
Stapedius muscle, Oil 
Stapes, 610 ; annular ligament of, 610 
Stellate ligament, 101 ; plexus of kidney, 728 
Stenson’s duct, 032 

Sternal end of * clavicle, fracture of, 290; 

tbrameii, 78; ligaments, 170; nerves, 637 
Sterno-clavicular articulation, l7l 
Steruo-hyoid muscle, 224 
Sierno-mastoid muscle, 222 ; artery, 340 
Sterno-thyroid muscle, 224 
Sternum, 76 ; articulations of, 79 ; attachment 
of muscles to, 79, development of, 77, 
ligaments of, J06 

Stomach, 647 ; alteration in position of, 
048 ; alveoli of, 060 ; cardia of, 047 ; 
cellular coat of, 650 ; curvatures of, 648 ; 
development of, cxlviii ; fundus of, 647 ; 
gastric follicles of, 660 ; ligaments of, (348; 
lymphatics of, 464 ; raucous glands of, G5l); 
mucous membrane of, 060 ; muscular coat 
of, (349 ; orifices of, 017 ; pyloric end of, tl 
047 ; pylorus, 048 ; serous coat of, 049 ? I 
simple follicles of, 060 ; splenic end of, 
047 ; structure of, 049 ; surfaces of, 048 ; 
vessels and nerves of, 062 
Straiglit sinus, 436 
Straight tubes of kidney, 725 
Stratiform fibro-cartilage, liii 
Striic lougitudinales, 492 ; lateroles, 492 ; of 
muscle, Ixv 
Striped muscle, Ixv 
Stroma of ovary, 700 
Stylo-glossus muscle, 230 « 

Stylo-hyoid ligament, 100; muscle, 227 ; 

nerve from facial, 624 • 

Stylo-mastoid artery, 346 ; foramen, 33, 
vein, 430 « 

‘Stylo-maxillary ligament, 103 « 

vStylo-pbaryngeus muscle, 232 ' ^ 

Styloid process of temporal bone, 33 ; of 
radius, 102 ; of ulna, 99 ^ 

Subanconeus muscle, 274 
Subarachnoid space of brain, 474 ; of cord, 
468 ; fluid, 474 ; septum, 468 * 

Subclavian t?rteries, 369 ; branches of, 304 ; 
first part of, left, 861, right, 360, peculiari- 
ties of, 362, second porrion of, 361,^third, 
361, surgical anatomy of, 362 ; groove, 81 ; 
nerve, 641, triangle, 352 ; vein, 440 
Subclavius muscle, 265 t , 

Subcnireus muscle, 300 
Sublingual artery, 341 ; fossa, 66 ; gland, 
6.33 ; vessels and nerves^of, 634 
Sublobular veins, 671 « 

Bubmaxillary artery, 343; fossa, 66; gan- 
glion^ 620 ; glana, 632 ; nerves of, ^3 ; 
vessels of, 633 ; fymphatic gland, 466 ; 
triangle, 362 

Sabn^ental artery, 343 ; vein, 4i9 


s 

Sub-occipital nerve, 636; posterior branch 
of, 639 ; triangle, 364 
Sub-peduncular lobe of cerebdlum, 603 
Sub-pubic ligament, 169 
Subscapular aponeurosis, 368; artery, 373; 

fossa, 86 ; nerves, 642 
Subeeapuiaris muscle, 26S 
Sudoriferous glands, cviii 
Sulci of cerebrum, 481 
Sulcus spiralis, 615 
Supercilia, 599 
Superciliary ridge, 20 

Superficial palmar arch, 382 ; cervical artery, 
367 ; circumflex iliac artery, 413 ; perinroal 
artery, 405 

Superficialis colli nerve, 536; voice artery, 380 
Superior maxillary bone, 44 ; articulations 
of, 48 ; attachment of muscles to, 48 ; de- 
velopment of, 48; nerve, 613 
Superior meatus, 74, 585; profunda artery, 
377 ; turbinated crest, 47 ; of palate, 51 ; 
vena cava, 442 
Siqierior thyroid artery, 340 
Supinator brevis muscle, 282 ; longus, 279 
Suprii-clavi(Hilar nerves, 536 
Supra-maxillary nerves from facial, 624 
Supra-orbital arch, 26 ; artery, 367 ; fora- 
men, 27, 70 ; nerve, 511 ; notch, 27 
Suprarenal arteries, 396 ; camules, 730 ; 
nerves of, 732 ; vessels of, 732 ; plexus, 
574; veins, 449 

Supra-scapular artery, 306 ; nerve, 541 ; 
notch, 89 

Supra-spinales muscles, 247 
Supra-spina^us muscle, 269 
Supra-spinous ligaments;; 154; aponeurosis, 
269 

Supra-trochlear nerve, 511 
Sural arteries, 417 ; veins, 440 
SuKGiOAL Anatomy, of abdominal aorta, 
389; of anterior tibial, 420; of arch of 
aorta, 332 ; of axilla, 369 ; of axillary 
artery, 372 • 

of base of bladder, 790 ; of brachial artery, 
376 f bend of elbow, 875 
of common carotid artery, 338 ; of common 
iliac artery, 399 ; of dorsalis pedis, 421 
of external carotid, 339*- iliac, 408 
of facial artery, 344 ; of femoral artery, 
411 ; of femoral hernia, 773 
of hamstring tendons, 30i) 
of inguinal hernia, 762 ; of internal carotid, 
e 365 ; of iljac arteries, 401 ; of ischio-rec- 
tal region, 782^ of innominate artery, 334 
of laryngo-tracheal region, 706 ; of lingual 
artery, 341 

of aiiiscles of eye, 213 ; of muscles of lower 
extremity, 323 ; of soft palate, 236 ; of 
muscles of upper extremity, 289 
of oesophagus, fe7 

of perinaeum, 784; of popliteal artery, 
416 ; of posterior tibial, 422 ; of pro- 
• state gland, 789 
of radial arteiy, 379 
/of Scarpa’s triangle, 411 
^ of sterno-mastoid muscle, 224 
of subclavian artery, 362 
pf superior thyroid, ^1 
of talipes, 317 ; of temporal artery, 847 ; 
of thoracic aorta, 886 : of triangles of 
neck, 850 
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SuR^hiOAL Ah ATOMY {continued) 
of ulnar artery, 383 

Suspensory ligament of incus, 610 ; of lens, 
699 ; of liver, 606 ; of malleus, 610 ; of 
.penis, 741 

Sustentaculum tali, 136 
Sutura, 147 ; dentata, 148 ; harmonia, 148 ; 
limbosa, 148; notha, 148; serrata, 148; 
squamosa, 148 ; vera, 147 
Sutural ligament, 146 

SuTiJEE, basilar, 60; coronal, 60 ; cranial, 69 ; 
ethmo-sphonoidal, 61 ; ethmoido-frontal, 
61 ; frontal, 26, 29, 60 ; fronto-parietal, 
60 ; fronto-splienoidal, 61 ; intermaxillary, 
70 ; internasal, 69 ; interf)arietal, 69 ; 
lambdoid, 60 ; malo-maxillary, 70 ; masto- 
occipital, 60 ; niasto-parietal, 60 ; naso- 
maxillary, 69 ; occipito-parietal, 60; petro- 
occipital, 60 ; petro-sphenoidal, 60 ; sagit- 
tal, 69 ; spheno-parietal, 60 ; sqiiamo- 
parietal, 60 ; squamo-sphenoidal, 60 ; tem- 
poral, 32 ; transverse, 60 
Swallow 8 nest of cerebellum, 603 
Sweat-glands, cviii 

Sylvius, tissiire of, 488 ; aqueduct of, 490 
Sympathetic Nerve, Ixxxv, 668; cervical 
portion, 670 ; cranial portion, 670 ; lumbar 
portion, 676 ; pelvic portion, 676 ; thoracic 
portion, 673 

Symphysis of jaw, 56 ; pubis, 117, 169 
Synarthrosis, 147 
Synovia, 146, 147 

Synovial Membrane, 146, articular, 146, 
bursal, 147, vaginal, 147. tSee also Indi- 
vidual Joints , 

System, Haversian, Iti 
Systematic arteries, 327 ; veins, 427 


Tables of the skull, 1 
Tactile corpuscles, Ixxxvii 
Taenia hippocampi, 494; semi-circularis, 493; 
violacea, 606 » 

Tarsal bones, 134; ligament, 109 ; cartilages 
of eyelid, 600; ligament o^eyelid, 600 . 

Tarsal artery, 421 
I'arso-metatarsal articulations, 202 
Tarsus, 134 ; articulations of, 199 ; synovial 
membranes of, 200 ; development of, 143 
Teeth, 621 ; bicuspid, 622; body of, 621 ; 
canine, 622; cement of, 626; crown of, 
621 ; crusta petrosa of, 626 ; cortical sub- 
stance of, 626 ; cuspidate, 622 ; deciduousf 
621; dental tubuli of, >624; dei^tine of, 
624; development of, 626; enamel of, 
626 ; eruption of, 629 ; eye ; 622 ; false 
molars, 622; fang of, 021; general •cha- 
racters of, 621 ; growth of, 829 ; incisors, 
021 ; intertubular substance of, 624 ; ivory 
624; milk, 621, 623; molar, 622; 
multicuspidate, 622 ; permanent, 621 ; pulp 
cavity 01, 623 ; root of, 621 ; structure of, 
623; temporary, 621, 622; true or large 
’ molars, 622 ; wisdom, 623 
Temporal artery, 846 ; anterior, 346 ; deep,. 
349 ; middle, 346 ; posterior, 346 ; surgi-^* 
cal anatomy of, 347 

Temporal bone, 29 ; articulations of, 34 ; at- 
tachment of muscles to, 34 ; development 
of, 34; mastoid portion, 80; petrous portion, 
31 ; squamous portion, 29 ; structure of, 34 


Temporal fascia, 218; fossse, 67; ganglion, 
671; muscle, 218; nerves of auriciilo- 
« temporal, 618 ; deep, 617 ; of facial, 524 ; 

ridge, 30, 67 ; suture, 82 ; veins, 429 . 
Temporary cartilage, xlix ; teeth, 621, 623 
Temporo-facial nerve, 624; malar, 613; 
maxillary articulation, 169 ; maxillary 
vein, 430 

Temporo-sphenoidal lobe, 486, 487 
Tendo Achillis, 313^ palpebrarum or oculi, 
210 

Tendon, central, or cordiform, of diaphragm, 
200 ; conjoined of internal oblique and 
transversal is, 252, 767; of wrist, 284 ; of 
ankle, 198 ; of hamstring, 309 
Tendon, structure of, 206 
Tensor palati muscle, 233; tarsi muscle, 211 ; 
tympani n^usclo, 610; canal for, 33, 608; 
vaginm femoris muscle, 298 
Tentorium cerebelli, 473 
Teres major muscle, 270 ; minor, 270 
Testes, 74(> ; coni vasculosi of, 748 ; cover- 
ings of, 746, 747 ; development of, cliv ; 
tunica albuginea, 747 ; vaginalis, 746 ; vas- 
culosa, 747 ; giibernaculuin testis, 761 ; 
lobules of, 747 ; lymphatics of, 463 ; mode 
of descent, 751 ; rete testis, 748 ; size and 
weight of, 74(> ; stniciure of, 747 ; tubuli 
eeminiferi of, 747 ; vas deferens of, 749 ; 
\asa efferenlia of, 748 ; vas recta of, 748 ; 
vasculiim aherrans of, 748 
Thalaniencophalon, cxxxvii 
•Thalami optici, 498 
Thebesii venee, 452 ; foramina, 462 
Theca vertebralis, 407 

Thigh, muscles of back, 308 ; deep fascia, 
fascia lata, 297 ; superfici|il fascia, 296, 
773 ; muscles of front, 290 
Third nerve, 608 ; ventricle of the brain, 498 
Thoracnc aorta, 385; surgical anatomy of, 
386 

Thoracic artery, acromial, 373 ; alar, 373 ; 

long, 373 ; superior, 373 
Tlioracic duct, 454 
Thoracic ^rauglia of sympathetic, 673 
Thoriicic nerves, anterior, 542 ; posterior, or 
» long, dil 

Thoracic region, muscles of anterior, 263 ; 
laU^ral, 266 t 

•Thorax, Keener al Descriptiim of, 081 ; base 
,of, 681 ; bones of, 76 ; Ixmndaries of, 681 ; 
lyitaneoiis nerves of, anterior, 662; lateral, 
^2 ; fascia) of, 257 ; lymphatics of, 464, 
muscles of, 266; parts passing through 
upper gening of, 681 

Thumb, articulation of, with carpus, 186; 

muscjes of, 286 % 

Thymus gland, 718; chemical composition, 
720 ; lolies of, 719 : lymphatics of, 406 
^Thyro-aryteenoideus muscle, 702 
Thyro-arytenoid ligament, inferior, 701 ; 
jsupeiior, 700 

Thyro-epiglottic ligament, 698 
Thyro-epiglottideus muscle, 703 
Thyro-hyoid ligamepts, 699 ; membrane, 698 : 

muscle, 226 ; nerve. 532 
Thyroid artery, inferior, 866; middle, 833, 
334, 718 ; superior, 340 ; surgical anatomy 
of, 341 ; axis, 366 ; %ranc^s of sympa- 
thetic, 671 ; cartilage, 096 ; foramen, 117 ; 
ganglion, 671 ; gland, 716 ? chemical com- 
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position, 718; isthmus of, 716; lymphatics 
of, 400 ; veins, inferior, 441 ; middle, 432 ; 
superior, 432 # 

Tibia, 128; articulations of, 132; attach- 
ment of muscles to, 132 ; crest of, 130 ; 
development of, 182 ; fracture of shaft of, 
326 ; nutrient artery of, 424 ; spinous pro- 
cess of, 129 ; tubercle of, 129 ; tuberosities 
of, 129 

Tibial artery, anteriof, 41 8 ; branches of, 
420 ; peculiarities of, 419 ; surgical ana- 
tomy of, 420 ; posterior, 422 ; branches of, 
423 ; peculiarities of, 422 ; surgical ana- 
tomy of, 422; lymphatic glands, 400; 
nerve, anterior, 600; posterior, 505; recur- 
rent artery, 420 ; veins, anterior, 440 ; pos- 
terior, 440 

Tibialis an ticus muscle, 310; pqsticus muscle, 
316 

I'ibio-libular articulations, 190 ; region, ante- 
rior, muscles of, 310; posterior, 312 
Tibio-tarsal ligament, 197 
Tongue, 579; arteries of, 582; fibrous sep- 
tum of, 582 ; follicles of, 581 ; fraenum of, 
580 ; mucous glands, 581 ; mucous mem- 
brane of, 680 ; muscles of, 228 ; nerves of, 
582 ; papillae of, 580 
Tonsillar nerves, 527 
Tonsillar artery, 343 

Tonsils, 031 ; nerves of, 031 ; vessels of, (Vll ; 

of cerebellum, 503 
Torcular Herophili, 21, 435 
Trabeculie of corpus cavernosum, 742 ; of 
spleen, 077 ; of testis, 747 ; of foetal skull, 
cxxxiv 

Tkach K A, 704 ; cartilages of, 700 ; glands of, 
700 ; relations of, 704 ; structure of, 700; 
surgical anatomy of, 700; vessels and 
nerves of, 700 

Trachelo-mastoid muscle, 245 

Tracheotomy, 708 

Trachoma glands, 002 

Tractus intermedio-lateralis, Ixxxii 

Tractus opticus, 507 

Tragicus muscle, 605 • 

Tragus, 004 ^ 

Transversalis fascia, 709 ; muscle, *254 « 

Transversalis colli artery, 307 ; muscle, 245 
Transverse arteries of basilar, 360; colon, 
001 ; facial artery, 346 ; vein, 4110 ; fissure* 
of brain, 495; of liver, 668; ligamentiof 
atlas, ; of hip, 190 ; of knee, 194^;v of 
scapula, 174; tibio-fibular, 197; meso- 
colon, 601 ; process of a vertebra, 8 ; sinus, 
437 ; suture, 00 ^ 

Transversus auriculae, 605 ; pedis, 322 ; 

perina>i,<’'780 ; perinaei (in femfle)„787 
Trapezium bone, 100 c 

Trapezius muscle, 238 • 

Trapezoid bone, 106; ligament, 172 ^ 

Triangle, inferior carotid, 350; of elbow, 375; 
of Hesselbach, 771 ; of neck, anterior, 350; 
posterior, 352 ; occipital, 361 ; Scarpa^s, 
408 ; subclavian, 352; subni^ixillary, 362 ; 
sub-occipital, 364; superior caTOtid, 351 
Triangular ligament of abdomdn, 250, 767 ; 
of urethra, 787 

Trmngularis stern! muscle, 257 
Triceps extensor crifbis, 299 ; extensor cubiti, 
273 

Tricuspid valves, 687 


t 

Trifacial or trigeminus nerves, 610 
Trigone of bladder, 730 
Trochanter, greater, 122; lesser, 123 
Trochanteric fossa, 123 
Trochlea of humerus, 94 
Trochlear nerve, 609 

True pelvis, 119; ligaments of bladder, 734 ; 

ribs, 79 ; corpus luteum, 761 
Trunk, articulations of, 161 ; muscles of, 
237 

Tube, Eustachian, 608 ; Fallopian, 768 
Tuber cinereum, 489 ; ischii, 1 16 
Tubercle, of the clavicle, 84 ; of tJb® femur, 
124; genital, civ; lachrymal, 47; lami- 
nated of cerebellum, 503 ; of Lower, 685 ; 
for odontoid ligaments, 21 ; of Ilolando, 
480 ; of scaphoid, 104 ; of the tibia, 129 ; 
of ulna, 28 ; of zygoma, 30 
Tubercles, genial, 56 ; of ribs, 80 
l^ibercula quadrigemina, 6(X) 

Tuberculo cinoreu, 480 

Tuberosities of humerus, greater and lesser, 
05 ; of tibia, 129 

Tuberosity of ischium, 116; maxillary, 44; 

of palate bone, 52 ; of radius, 101 
Tubes, bronchial, 704; structure of, in lung, 
715 

Tubular nerve-fibres, Ixxii 
I'libular substance of kidney, 723 
Tubiili dental, 624; of Ferrein, 726; lacti- 
feri, 763 ; semiuiferi, 747 ; uriniferi, 726 
Tubulus centralis modioli, 614 
Tuft, vascular, in Malpighian bodies of kid- 
^ iiey, 723 

Tunica albuginea, 747 ; of ovary, 759 ; 
Ituychiana, 600; vaginalis, 746 ; * vaginalis 
i)ropria, 740; reflexa, 747 ; vasculosa testis, 
747 

Turbinated bone, superior, 41 ; inferior, 53; 

middle, 41 
Tutamina oculi, 599 

Tympanic artery, from internal carotid, 355 ; 
from internal maxi'llary, 348; bone, 34; 
nerve. 526, 011 ; of facial, 523 
Tympanum, 606 ; arteries of, 611 ; cavity of, 
007 ; membrane of, 609 ; mucous mem- 
brane of, 611 ; muscles of, 610 ; nerves of, 
Oil ;*ossicula of, 609 jt veins of, 011 
Tyson’s glands, 741 


Ulna, 96 ; articulations of, 101 ; coronoid 
♦ process of, 98 ; olecranon process of, 98 ; 
development of^ 101 ; fracture of coronoid 
'proce^B of, 29]?^, of olecranon, 291 ; of shaft, 
202 ; muscles attached . to, 101 ; sigmoid 
cifVities of, 98; styloid process of, 99; 
tubercle of, 98 

Ulnar artery, 882 ; branches of, 383 ; pecu- 
liarities of, 383; surgical anatomy of, 883; 
lymphatic glands, 469 ; nerve, 547 ; artery, 
recurrent, anterior, 883 ; posterior, 383 ; 
•vein, anterior, 438 ; posterior, 438 
Umbilical arteries in foetus, cxlvi, 693 ; hoVv 
obliterated, 695 ; cord, cxxviii ; fissure of 
liver, 668 ; region, contents of, 639 ; vein, 
cxxviii, 693; how obliterated, 696; vesicle, 
cxxiii 

Umbilicus, cxxii, 266 

Unciform bone, 108 ; process of ethmoid, 40 
Uncinate lobe, 487 
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TTnp:ual phalanges, 111^ 

Unstriped muscle, Ixviii 
Upper extremity, arteries of, 350 ; bones of, 
83; fascia of, 262; ligaments of, 171; 
, lymphatics of, 458 ; muscles of, 202 ; 
* nerves of, 542 ; surgical anatomy of, 289 ; 

veins of, 438 
Urachus, 734 

Ureters, 729, 730 ; muscles of, 730 ; nerves 
of, 730 ; vessels of, 730 
Ukuthra, development of, clvi ; male, 737 ; 
bulbous portion of, 738; caput gallinaginis, 
737 ; membranous portion, 737 ; prostatic 
portion, 737 ; sinus of, 737 ; rupture of, 
course taken by urine, 786 ; sinus pocularis 
of, 737 ; spongy portion of, 737 ; structure 
of, 738 ; verumontanum, 737 ; female, 754 
Urinary organs, 721 ; development of, cl 
Urogenital sinus, civ 

Uterine arteries, 402 ; nerves, 500 ; plexus 
of veins, 440 

Uterus, 75(i ; appendages of, 758 ; arbor 
vitce of, 757 ; broad ligaments of, 750 ; 
cavity of, 756; development of, cliv ; 
gaiiiriia of, 578 ; nerves of, 578 ; in foettis, 
758; fundus, body, and cervix of, 756; 
lioraments of, 756 ; lymphatics of, 463 ; 
during menstruation, 758 ; in old age, 758 ; 
after parturition, 758 ; during pregnancy, 
758; at puberty, 758; round Ugaments 
of, 762 ; shape, position, dimensions, 756 ; 
striu’jture of, 757 ; vessels, 757 ; nerves of, 
578, 767 

Uterus masculinus, or utriculus hominis, civ, 
737 

U tricle o f vestibule, .017 
Uvea, 591 

Uvula of t hroat, 630 ; of cerebellum, 603 ; 
vesica), 73G 


Vagina, 755; columns of, 755; lymphatics 
of, 463 ; orifice of^753 
Vaginal arteries, 402 ; plexus of nerves, 678 ; 
plexus of veins, 447 ; poislal pk%cus, 071 ; 
process of temporal, 33 ; processes of sphe- 
noid, 36 ; synovial membranes, 147 
Vagus nerve, 527 ; ganglion of rooj of, 628 ; 

of trunk of, 528 
Valley of cerebellum, 502 
Valsalva, sinuses of, 320, 687, 689 
Valve of Bauhin, 059 ; coronary, 685 ; of 
cystic duct, 673 ; Eustachian, 685 ; pf 
gall-bladder, 673; of.IIasner, 591; ileo- 
ceecal, 669 ; of KerkriDg^054 ; mitral, 689 ; 
of Vieussens, 500 

Valves in right auricle, 685 ; semilunar 
aortic, 689; pulmonic,. 667 ; tricuspid, 
687 ; of lymphatics, xcix ; of veins, xcvii 
ValvulsB conniventes, 664 
Vas deferens, 749 ; structure of, 749 ; aber- 
rans, 748 

Vasa aberrantia, from brachial artery, ? 
afferentia of lymphatic glands, 464 ; hrevia. 
arteries, 392 ; veins, 451 ; efferentia of 
testis, 748; of lymphatic glands, 454; vfwo- 
rum of arteries, xciv ; of veins, xcviif ; 
intestini tenuis arteries, 393; recta, 748 
Vascular system, changes in, at birth, 095 ; 

peculiarities in feet us, 692 
Vasculum aberraiis, 748 
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Vastus externus muscl#, 290 ; internus and 
crureus, 300 

Veins, Anatomy of, xc\i; anasto- 

* moses of, 427 ; coats of, xcvi ; development 
of, cxlvi ; muscular tissue of, xcvii ; plexuses 
of, 427 ; size, form, etc., 427 ; structure 
of, xcvi ; valves of, xcviii ; vessels and 
nerves of, xcviii 

Veins or Vein, Descriptive Anatomy of, 
427 ; of alee na^i, 428 ; angular, 428 ; ar- 
ticular of knee, 446: auditory, 618; 
auricular anterior, 430 ; ppsterior, 430 ; 
axillary, 440 ; azygos, left lower, 442 ; 
left upper, 442 ; right, 442 
basilic, 439 ; basi-vertebral, 444 ; of bone, 
li ; brachial, 439 ; brachio-cephalic or 
innominate, 440 ; bronchial, 443 ; buc- 
cal, 430 

cardiac, 461, anterior, 462, great, 461, 
posterior, 451 ; cava superior, 442, in- 
ferior, 448 ; cephalic, 439 ; cerebellar, 
434 ; cerebral, 433 ; cervical, ascending, 
432 ; deep, 432 ; choroid of brain, 433 ; 
circumflex, iliac, 447, superficial, 445 ; 
condyloid posterior, 432, 435 ; of corpora 
cavernosa, 743 ; of corpus spongiosum, 
447, 743 ; of corpus striatum, 433 ; 
cystic, 461 

deep, or vente comites, 427 ; dental in- 
ferior, 430 ; digital of Jiand, 439 ; of 

* diploe, 432 ; dorsi-spinal, 443 ; of penis, 

447 ; dorsalis nasi, 428 ; pedis, 446 
epigastric, 447 ; superficial, 445 ; of eye- 
ball, 599 

facial, 428; femoral, 440; frontal, 428 
of Galen, 433; gastric, 451 ; gastro-epi- 
ploic, 450, 461 ; gluteal, 447 
hfflinorrhoidal, 447; of he^, 428 ; hepatic, 
440 

iliac, common, 447 ; external, 440 ; inter- 
nal, 447 ; ilio-lumbar, 447 ; inferior cava, 

448 ; innominate, 440 ; intercostal, su- 
perior, 441 ; interlobular, 671 ; inter- 
osseous of forearm, 439 ; intralobular, 671 

jngul^ anterior, 431 ; external, 430 ; 

ternal posterior, 431 ; internal, 431 
of kidney, 728 

labial inferior, 429 ; superior, 429 ; laryn- 
geal, 441 ; lateral sacral, 447 ; lingual, 
431^ of fiver, 66t); longitudinal inferior^ 

• 435 ; lumlxir, 448 ; ascending, 448 

’ mammary internal, 441 ; masseteric, 430; 

» mastoid, 430; maxillary internal, 430; 
median cutaneous, 438 ; basilic, 439 ; 
cephalic, 439 ; medulli-spinal, 444 ; me- 
ningeal, 430; meningo-rachidian, 443; 
mesenteric inferior, 449; superior, 460 
nasftl, 428 ^ 

oblique, 462 ; obturator, 447 ; occipital, 
430 ; oesophageal, 442 ; ophthalmic, 428, 
436; ovarian,' 449 

pal|itine inferior, 420 ; palmar deep, 439 ; 

^ palpebral inferior, 428; superior, 428; 
pancreatic, 451 ; pancreatico-du^enal, 
451 ; parotid, 430 ; peroneal, 446 ; pha- 
ryngejtl, 43>; phrenic, 449; plantar, 
external, 446; internal, 446; popliteal, 
446; portal, 427, 449, 671; profunda 
femoris, 446; pterygoid plexus, 430; 
pudic external, 445 ; internal, 447 ; pul- 
monary, 452 
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Vriwb or Vein ( coiMnued ) 
radial^ 438 ; rauioe, 429, 431 ; renal, 440, 
729 

sacral, middle, 447 ; lateral, 447 ; salva- 
tella, 438 ; saphenous external, or short, 
44/5 ; internal, or long, 445, 773 ; sciatic, 
447; spermatic, 448; sphenopalatine, 
432 ; spinal, 443 ; splenic, 450 ; stylo- 
mastoid, 430 ; subclavian, 440 ; sub- 
lobular, 609, 671; .submaxillary, 429; 
submental, 429 ; superficial, 427*; supra- 
orbital, ^28 ; supra-renal, 449 ; supra- 
scapular, 431 ; sural, 446 ; systemic, 427 
temporal, 429 ; middle, 429 ; temporo- 
maxillary, 430 ; thyroid inferior, 441 ; 
middle, 432 ; superior, 432 ; tibial an- 
terior, 446; posterior, 440; transverse 
cervical, 431 ; facial, 430 
ulnar anterior, 438 ; deep, 439 ; posterior, 
438 ; uraHlical, 695 

vaginal of liver, 671; vasa brevia, 451; 
ventricular, 451 ; vertebral, 432 ; Vidian, 
431 

Veins, plexuses of, ovarian, 449, 762 ; pam- 
piniform, 448, 745, 762; pharyngeal, 431, 
pterygoid, 430; spermatic, 443,746; 
uterine, 447 ; vaginal, 447 ; vesioo-pro- 
static, 447 

Velum pendulum palati, 630; intorpositum, 
497 

Vena cava, superior, 442; inferior, 44S; 
hetal, cxlvi 

Venae comites, 427 ; Thehesii, or minimae 
cordis, 452, 085; vorticosas, 590; inter- 
lobiilares of kidney, 728 ; rectas of kidney, 
729 

Venter of ilium, 116; of scapula, 86 
Ventricles of brain, third, 498 ; fourth, 604 ; 
lining membrane of, 505; fifth, 495; 
lateral, 492 ; of corpus callosum, 491 ; of 
heart, left, 689 ; right, 686 ; of larynx, 701 
Ventricular veins, 451 

Vermiform process of cerebellum, superior, 
502 ; inferior, 503 

Vertebra dentata, 5 ; prorainens, 4, Q ; deve- 
lopment of, 1 1 

VertebrsB, .2 ; cervkJol, 3 ; development of, 
10 ; dorsal, 6 ; general characters, 2 ; liga- 
ments of, 151; lumbar, 9;^^ sacral, 32; 

. structure of, 9 „ 

Vertebral aponeurosis, 242 ; artery, 364 ; 
column, 17; articulation of, 151; ossifi-' 
cation of, 1 1 ; foramen, 4 ; ligaments, 151 ; 
region, muscles of, anterior, 235; lateral, 
236 ; ribs, 79 ; vein, 432 
Vertebro-costal riba, 79 
VerUd:)ro-sternal ribs, 79 
Vj^ex of skuil, 61 
Vcrumontanum, 737 

It^ical artery, inferior, 402 ; middle, 402 ; 

superior, 402 ; plexus of nerves, 578 
Vesicle, auditory, cxli ; cerebral, cxjxvi ; 
^^rminal, cxvi; ocular, cxl; umbilical, '' 
cxxvi 


Vesicles, Graafian, 760 . 

Vef-ico-prostatic plexus of veins, 447 
Vesico-uterine ligaments, 766 
Vesicula prostatica, 737 
Vesiculeo seminalee, 749; vessels and nerves 
of, 750 

Vesicular nervous matter, Ixxi 
Vestibular artery, 618 ; nerve, 618 
Vestibule of ear, 612 ; aqueduct of, 33, 613 : 

of vulva, 763 , t 

Vestigial fold of pericardium, cxlvii 
Vibrissffi, 582 

Vidian artery, 350 ; canal, 88 ; nerve, 616 
Vieussens, valve of, 500 
Villi, 655 

Viscera, abdominal, position of, in regions, 
639 ; pelvic, position of, at outlet of pelvis, 
789 

Vitelline membrane, cxvi ; duct, cxxiii, cxlix 
Vitellus, cxvi 

Vitreous humour of the eye, 697 ; table of 
the skull, 1 

Vocal cords, inferior or true, 701 ; superior 
or false, 700 
Voice, organs of, 696 
Voluntary muscles, Ixv 
Vomer, 54; alas of, 54; articulations of, 55; 

development of, 55 
Vortex of heart, 691 
Vulva, 752 ; development of, civ 


Waters, Dr., researches on the lung, 716 
Watney on the structure of villi, 665 ; of thy- 
mus, 720 - 

Wharton’s duct, 632 » 

White substance, nervous, Ixxiii ; of Schwann, 
Ixxiii 

Whit/e fibrous tissue, xliv 
Willis, cii’cle of, 366 ^ 

Winslow, foramen of, 641 ; ligament of, 645 
Wisdom tooth, 623 
Wolffian body, cl » 

Womb. See Uterus 
Worraian/jones, ^2 

Wrisberg, cartilages of, 698; ganglion of, 
573 ; nerve of, 645 
Wrist-joi^it, 180 


Xiphoid appendix, 77 


Y-shaped centre of acetabulum, 118 
Yellow elkstic fibr^is tissue,xly; cartilage, liii 
Yellow spot of retina, 593 
Yolk, q^vi ; cleava«:e of, cxvi 


Zona pellucida, cxvi 
Zygoma, 80 

Zygomatic arch, 68; fossse, 68; lymphatic 
grinds, 455 ; process, 80 
Zygomaticus, major muscle, 216 ; minor, 215 
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